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(54) SUBSTRATE-CLEANING PROCESSING METHOD AND APPARATUS THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve products in yield by a method, 
where particles are prevented from readhering to a processed substrate, 
in a process where the processed substrate is immersed into a 
processing solution and a cleaning solution for processing and cleaning. 
SOLUTION: In a substrate-cleaning processing method, where a 
semiconductor wafer W is dipped into a processing solution and a 
cleaning solution for cleaning and processing, the lower part of the wafer 
W is stopped once, when it comes into contact with the liquid level of 
pure water L when the semiconductor wafer W subjected to processing 
with a processing solution is immersed into an overflowing pure water L 
As a result of this, particles contained in a processing solution left on 
the lower part of the wafer W are diffused together with a flow of 
overflowing pure water L and removed, and the particles can be 
prevented from readhering to the wafer, when the wafer W is 
reimmersed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The substrate washing art characterized by what the above-mentioned processed substrate washed 
the lower part of the above-mentioned processed substrate for by the penetrant remover at least in one side at 
the time of being exposed from processing liquid or a penetrant remover when immersed in the above-mentioned 
processing liquid or a penetrant remover in the substrate washing art which changes into a perpendicular 
condition, is immersed in processing liquid and a penetrant remover, and processes a processed substrate. 
[Claim 2] The substrate washing art characterized by injecting and washing a penetrant remover to the lower 
part of the above-mentioned processed substrate in a substrate washing art according to claim 1. 
[Claim 3] The substrate washing art characterized by carrying out predetermined time immersion and washing 
the lower part of the above-mentioned processed substrate in the oil level of a penetrant remover in a substrate 
washing art according to claim 1. 

[Claim 4] It is a substrate washing art including the lower part of the above-mentioned processed substrate 
having stopped in the oil level of a penetrant remover in a substrate washing art according to claim 3. 
[Claim 5] It is the substrate washing art characterized by overflowing from the washing tub in which the above- 
mentioned penetrant remover stores this penetrant remover in a substrate washing art according to claim 3 or 4. 

[Claim 6] The above-mentioned processed substrate is a substrate washing art characterized by being the 
substrate with which the film of a hydrophilic property is intermingled on the front face of a hydrophobic material 
in a substrate washing art according to claim 1 to 5. ^ 
[Claim 7] In the substrate washing art which a processed substrate is changed into a perpendicular condition, isO- 
contacted to processing liquid and a penetrant remover, and processes it Processing of the above-mentioned w 
processed substrate is performed under the ambient atmosphere in which a clarification gas flows from the ^ 
upper part to a lower part The substrate washing art characterized by the thing weaken the flow of the above- 111 
mentioned clarification gas, or it was made to make stop when conveying the above-mentioned processed SS 
substrate which processing with the above-mentioned processing liquid finished in the processing section of 
another processing liquid or the above-mentioned penetrant remover. J 
[Claim 8] The substrate washing art which changes a processed substrate into a perpendicular condition and is ^ 
characterized by the thing made processing liquid and a penetrant remover contact, and it was made spray a ^ 
clarification gas for toward the upper part from the lower part of the above-mentioned processed substrate 
when conveying the above-mentioned processed substrate which processing with the above-mentioned rjj 
processing liquid finished in the substrate washing art to process in the processing section of another 
processing liquid or the above-mentioned penetrant remover. CC 
[Claim 9] The processing tub which stores the processing liquid immersed in a processed substrate, and the 
washing tub which stores the penetrant remover immersed in the above-mentioned processed substrate, In the 
substrate washing processor possessing a maintenance means to hold the above-mentioned processed 
substrate in the perpendicular condition, and a rise-and-fall means to go up and down the above-mentioned 
processed substrate to the above-mentioned processing tub and a washing tub through the above-mentioned 
maintenance means The substrate washing processor characterized by coming to provide a penetrant remover 
injection means to inject a penetrant remover toward the lower part of the above-mentioned processed 
substrate above the above-mentioned processing tub. 

[Claim 10] The processing tub which stores the processing liquid immersed in a processed substrate, and the 
washing tub which stores the penetrant remover immersed in the above-mentioned processed substrate, In the 
substrate washing processor possessing a maintenance means to hold the above-mentioned processed 
substrate in the perpendicular condition, and a rise-and-fall means to go up and down the above-mentioned 
processed substrate to the above-mentioned processing tub and a washing tub through the above-mentioned 
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maintenance means When the above-mentioned processed substrate which possesses the rise-and-fall control 
means which controls rise-and-fall actuation of the above-mentioned rise-and-fall means, and is held with the 
above-mentioned maintenance means by this rise-and-fall control means is immersed in the above-mentioned 
oenetrant remover in the above-mentioned washing tub, The soak cleaning processor characterized by the thing 
it was made to stop the lower part of a processed substrate for in the condition of having been immersed in the 
oil level of a penetrant remover. 

[Claim 1 1] The processing tub to which a processed substrate contacts processing liquid, and the washing tub to 
which the above-mentioned processed substrate contacts a penetrant remover, In the substrate washing 
orocessor possessing a maintenance means to hold the above-mentioned processed substrate in the 
oerpendicular condition, and a rise-and-fall means to go up and down the above-mentioned processed substrate 
to the above-mentioned processing tub and a washing tub through the above-mentioned maintenance means 
The substrate washing processor characterized by what the above-mentioned processing tub is arranged in the 
oottom of the ambient atmosphere in which a clarification gas flows from the upper part to a lower part, and the 
control means controlled possible [ a halt or accommodation of the flow rate of the clarification gas which forms 
the above-mentioned ambient atmosphere ] is provided for. 

[Claim 12] The substrate washing processor characterized by providing the control means controlled to stop or 
weaken the flow rate of a clarification gas in a substrate washing processor according to claim 1 1 in case the 
above-mentioned processed substrate is conveyed from a processing tub to another processing tub or a 
washing tub. 

[Claim 13] The processing tub to which a processed substrate contacts processing liquid, and the washing tub to 
which the above-mentioned processed substrate contacts a penetrant remover, In the substrate washing 
orocessor possessing a maintenance means to hold the above-mentioned processed substrate in the 
oerpendicular condition, and a rise-and-fall means to go up and down the above-mentioned processed substrate 
to the above-mentioned processing tub and a washing tub through the above-mentioned maintenance means 
The substrate washing processor characterized by the thing it comes to provide a clarification gas-injection 
means to spray a clarification gas toward the upper part from the lower part of the above-mentioned processed 
substrate in case the above-mentioned processed substrate which processing finished as the above-mentioned 
orocessing tub is conveyed to another processing tub or the above-mentioned washing tub. 
[Claim 14] It is the substrate washing processor characterized by providing for a conveyance means by which 
the above-mentioned rise-and-fall means conveys a processed substrate between a processing tub and a 
washing tub in a substrate washing processor given in either claim 9 thru/or 1 1 or 13. 

[Claim 15] The substrate washing processor characterized by providing further a conveyance means to convey a 
orocessed substrate between a processing tub and a washing tub apart from the above-mentioned rise-and-fall 
means in a substrate washing processor given in either claim 9 thru/or 1 1 or 13. 

[Claim 16]; It is the substrate washing processor characterized by being the overflow tub to which the above- 
mentioned washing tub overflows a penetrant remover in a substrate washing processor given in either claim 9 
thru/or 11 or 13. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate washing art and substrate washing processor 
which are immersed and process processed substrates, such as for example, a semi-conductor wafer and a LCD 
substrate, in a detail further at processing liquid and a penetrant remover about a substrate washing art and a 
substrate washing processor. 
[0002] 

[Description of the Prior Art] Generally in the production process of semiconductor fabrication machines and 
equipment, sequential conveyance of the processed substrates (a wafer etc. is told to below), such as a semi- 
conductor wafer, is carried out at the processing tub and washing tub in which processing liquid (drug solution), a 
penetrant remover (rinse), etc. were stored, and it is immersed in processing liquid or a penetrant remover, and 
while removing the particle and the organic substance adhering to a wafer etc., a metal contamination, or an 
oxide film, the substrate washing processor which processes desiccation etc. is adopted widely. 
[0003] this kind of substrate washing processor — processing liquid (drug solution) — { — for example, HF+H20 
(hydrogen fluoride) (HF is told to below) — The washing tub which stores the processing tub which stores}, such 
as NH40H+H202+H20 (ammonia filtered water) and HCI+H202+H20 (hydrochloric-acid filtered water), a 
penetrant remover (rinse;, for example, pure water), etc., A rise-and-fall means to go up and down to the above- 
mentioned processing tub and a washing tub possesses the wafer etc. through this wafer boat the maintenance 
means, for example, the wafer boat, which holds two or mofe wafers, for example, 50 sheets, etc. in the 
perpendicular condition. 

[0004] Moreover, the above-mentioned processing tub, the washing tub, the wafer boat, etc. are performed 
under a clean environment in washing processing of a wafer etc. under the ambient atmosphere of a downflow 
where a clarification gas, for example, clarification air, flows from the upper part to a lower part. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, while the oxide film as an insulator layer is generally 
Formed in the front face of the material substrate made from silicon, as for the above-mentioned wafer etc., a 
predetermined pattern etc. is formed of etching. Thus, in the wafer with which the oxide film was formed in the 
front face of the material substrate made from silicon, although silicon is hydrophobicity, since an oxide film is a 
hydrophilic property, processing liquid remains in a wafer front face. In order to check this fact, when immersed 
in the processing liquid, for example, HF, stored by the processing tub (not shown), as are shown in drawing 18 
[a), and it holds by the wafer boat a where two or more oxide film wafers Wa and the wafer Wb of BEASHIRIKON 
are arranged into the same slot, and it is shown in drawing 1 8 (b), processing liquid (HF) remains in the front face 
of the oxide film wafer Wa. When both the wafers Wa and Wb were thrown into a following processing tub and a 
Following washing tub, as the particle A on the processing liquid (HF) which remained in the front face of the 
oxide film wafer Wa adhered to the front face of the oxide film wafer Wa and it was further shown in drawing 18 
'c) in this condition, it became clear that the reattachment was carried out to BEASHIRIKONUEHA Wb which 
the particle A which adhered on processing liquid (HF) adjoins. Since particle adhered to front faces, such as a 
wafer, in the process which is immersed in processing liquid and a penetrant remover, and carries out washing 
orocessing of the wafer with which the oxide film was formed in the front face of the material substrate made 
From silicon so that clearly from this result, there was a problem of causing the fall of the product yield. 
[0006] Moreover, when the oxide film formed in front faces, such as a wafer, by processing liquid, for example, 
HF, is etched, When pulling up Wafer W from a processing tub and carrying it in to a washing tub after being 
immersed in the processing liquid (HF) stored by the processing tub, as shown in drawing 19 (a) and (b) The 
orocessing liquid (HF) which remains on Wafer W flows and goes to the lower part side of Wafer W by the flow of 
the clarification gas of a downflow with gravity, the processing liquid in the condition, i.e., the wafer W upper part, 



nttp://www4.ipdl.ncipi.gojp/cgi-bin/tran^web_cgLejje 



2004/11/29 



2/14 ^— v 



that the processing liquid of the upper part of the wafer W of a perpendicular condition goes out falls and goes 
and the condition that an oxide film is exposed occurs. Thus, since etching of the part in which etching of the ' 
outcrop on Wafer W stopped and processing liquid remains was continued when the oxide film on Wafer W was 
exposed, the homogeneity of etching was spoiled and there was a problem that the product yield fell 
L0007J In the process in which this invention was made in view of the above-mentioned situation, is immersed in 
orocess.ng liquid and a penetrant remover in a processed substrate, and washing processing is performed While 
re washing removes the dust in the processing liquid which remains on the front face of a processed substrate 
and preventing the reattachment of particle after processing with processing liquid It sets it as the 1st purpose 
to aim at improvement in the product yield, and while preventing the flow to the lower part of the processing 
liquid on a processed substrate after processing with processing liquid and aiming at improvement in etch 
uniformity, it sets it as the 2nd purpose to aim at improvement in the product yield 
[0008] 

[Means for Solving the Problem] In the substrate washing art which invention according to claim 1 changes a 
Drocessed substrate into a perpendicular condition, is immersed in processing liquid and a penetrant remover 
and is processed in order to attain the above-mentioned purpose The above-mentioned processed substrate is 
characterized by what the lower part of the above-mentioned processed substrate was washed for by the 
aenetrant remover at least in one side at the time of being exposed from processing liquid or a penetrant 
-emover, in case it is immersed in the above-mentioned processing liquid or a penetrant remover. Here the time 
Df a processed substrate being exposed from processing liquid or a penetrant remover is the semantics 
containing a _. m ^condition of pulling up a processed substrate from processing liquid or a penetrant remover 
and the cond.t.on of discharging below the processing liquid or the penetrant remover in which a processed ' 
substrate is immersed. 

:0009] In the substrate washing art of the claim 1 above-mentioned publication, as an approach of washing the 
ower part of the above-mentioned processed substrate, a penetrant remover is injected and washed to the 
ower part of the above-mentioned processed substrate, or (claim 2) predetermined time immersion can be 
:arr.ed out and the lower part of the above-mentioned processed substrate can be washed in the oil level of a 
penetrant remover, for example (claim 3). Here, the lower part of a processed substrate is contained also when 
stopped and immersed into the oil level of a penetrant remover (claim 4). In this case, it is more desirable to 
Dverflow a penetrant remover from the washing tub which stores this penetrant remover (claim 5). Moreover it 
/vill be the requisite that the above-mentioned processed substrate is a substrate with which the film of a ' 
lydroph.hc property is intermingled on the front face of a hydrophobic material (claim 6). Here, as a hydrophobic 
material. BEASHIRIKONUEHA. a metal wafer, etc. correspond, for example and an oxide film or otoerZZS 
ayers correspond as film of a hydrophilic property, for example. 

:0010] In the substrate washing art which invention according to claim 7 changes a processed substrate into a 
perpendicular condition, is contacted to processing liquid and a penetrant remover, and is processed Processing 
Df the above-mentioned processed substrate is performed under the ambient atmosphere in which a clarification 
?as flows from the upper part to a lower part In case the above-mentioned processed substrate which 
processing with the above-mentioned processing liquid finished is conveyed in the processing section of another 
processmg liquid or the above-mentioned penetrant remover, it is characterized by the thing weaken the flow of 
Jie above-mentioned clarification air, or it was made to make stop. 

.0011] Moreover, invention according to claim 8 changes a processed substrate into a perpendicular condition 
Drocessing liquid and a penetrant remover are made to contact, and it sets to the substrate washing art to ' 
process. In case the above-mentioned processed substrate which processing with the above-mentioned 
processing liquid finished is conveyed in the processing section of another processing liquid or the above- 
T)ent.oned penetrant remover, the thing it was made to spray a clarification gas for toward the upper part from 
:he lower part of the above-mentioned processed substrate is carried out as the description. In this case as the 
^ V oi~ ment '° clar,flcation gas, clarification air or nitrogen (N2) gas can be used, for example 
.001 2J Moreover, invention according to claim 9 is what embodies claim 1 and a substrate washing art given in 
:wo. The processing tub which stores the processing liquid immersed in a processed substrate, and the washing 
:ub which stores the penetrant remover immersed in the above-mentioned processed substrate In the substrate 
/vash.ng processor possess.ng a maintenance means to hold the above-mentioned processed substrate in the 
perpendicular condition, and a rise-and-fall means to go up and down the above-mentioned processed substrate 
:o the above-mentioned processing tub and a washing tub through the above-mentioned maintenance means It 
s characterized by coming to provide a penetrant remover injection means to inject a penetrant remover toward 
v2?S?i r Part above-mentioned processed substrate above the above-mentioned processing tub 

.001 3J Moreover. mvent.on according to claim 10 is what embodies claim 1 and a substrate washing art given in 
inree. The processing tub which stores the processing liquid immersed in a processed substrate, and the 
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washing tub which stores the penetrant remover immersed in the above-mentioned processed substrate, In the 
substrate washing processor possessing a maintenance means to hold the above-mentioned processed 
substrate in the perpendicular condition, and a rise-and-fall means to go up and down the above-mentioned 
processed substrate to the above-mentioned processing tub and a washing tub through the above-mentioned 
maintenance means When the above-mentioned processed substrate which possesses the rise-and-fall control 
means which controls rise-and-fall actuation of the above-mentioned rise-and-fall means, and is held with the 
above-mentioned maintenance means by this rise-and-fall control means is immersed in the above-mentioned 
penetrant remover in the above-mentioned washing tub, It is characterized by the thing it was made to stop the 
lower part of a processed substrate for in the condition of having been immersed in the oil level of a penetrant 
remover. 

[0014] Moreover, invention according to claim 11 is what embodies a substrate washing art according to claim 7. 
The processing tub to which a processed substrate contacts processing liquid, and the washing tub to which the 
above-mentioned processed substrate contacts a penetrant remover, In the substrate washing processor 
possessing a maintenance means to hold the above-mentioned processed substrate in the perpendicular 
condition, and a rise-andH'all means to go up and down the above-mentioned processed substrate to the above- 
mentioned processing tub and a washing tub through the above-mentioned maintenance means A clarification 
gas arranges the above-mentioned processing tub in the bottom of the ambient atmosphere which flows from 
the upper part to a lower part It is characterized by what the control means controlled possible [ a halt or 
accommodation of the flow rate of the clarification gas which forms the above-mentioned ambient atmosphere ] 
is provided for. In case a processed substrate is conveyed from a processing tub to another processing tub or a 
washing tub, make it in this case, more desirable to provide the control means controlled to stop or weaken the 
flow rate of a clarification gas (claim 12). 

[0015] Moreover, invention according to claim 13 is what embodies a substrate washing art according to claim 8. 
The processing tub to which a processed substrate contacts processing liquid, and the washing tub to which the 
above-mentioned processed substrate contacts a penetrant remover, In the substrate washing processor 
possessing a maintenance means to hold the above-mentioned processed substrate in the perpendicular 
condition, and a rise-and-fall means to go up and down the above-mentioned processed substrate to the above- 
mentioned processing tub and a washing tub through the above-mentioned maintenance means In case the 
above-mentioned processed substrate which processing finished with the above-mentioned processing liquid is 
conveyed to another processing tub or the above-mentioned washing tub, it is characterized by the thing it 
comes to provide a clarification gas-injection means to spray a clarification gas toward the upper part from the 
lower part of the above-mentioned processed substrate. In this case, the above-mentioned rise-andH'all means 
may possess a conveyance means to convey a processed substrate between a processing tub and a washing tub 
(claim 14). Moreover, apart from the above-mentioned processing means, a conveyance means to convey a 
processed substrate between a processing tub and a washing tub may be provided further (claim 1 5). Moreover, 
it is better to be the overflow tub which overflows a penetrant remover preferably, although it will be easy to be 
the thing of arbitration if the above-mentioned washing tub stores a penetrant remover (claim 16). 
[0016] In this invention, the lower part of the above-mentioned processed substrate means the range near [, 
such as for example, a circuit pattern formed in a processed substrate from the lower limit section of a 
processed substrate, ] the product field. 

[0017] In the process which according to invention of 6, 9, and ten publications changes a processed substrate 
into a perpendicular condition, is immersed in processing liquid and a penetrant remover and carries out washing 
processing claim 1- The dust in the processing liquid which remains on the front face of a processed substrate 
is removable because a processed substrate washes the lower part of a processed substrate by the penetrant 
rempver at least in one side at the time of being exposed from processing liquid or a penetrant remover in case 
it is immersed in processing liquid or a penetrant remover. Therefore, while preventing the reattachment of the 
particle to a processed substrate, improvement in the product yield can be aimed at. 
[0018] Moreover, according to invention according to claim 7 or 11, it sets in the process which changes a 
processed substrate into a perpendicular condition, is contacted to processing liquid and a penetrant remover 
and carries out washing processing. By performing processing of a processed substrate under the ambient 
atmosphere in which a clarification gas flows from the upper part to a lower part, weakening the flow of a 
clarification gas, in case the processed substrate which processing with processing liquid finished is conveyed in 
the processing section of another processing liquid or a penetrant remover, or making it stop The flow to the 
lower part of the processing liquid on a processed substrate can be prevented after processing with processing 
liquid. Therefore, while being able to aim at improvement in etch uniformity with the processing liquid of a 
processed substrate, improvement in the product yield can be aimed at. 

[0019] Moreover, according to invention according to claim 8 or 13, it sets in the process which changes a 
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jrocessed substrate into a perpendicular condition, is contacted to processing liquid and a penetrant remover 
and carries out washing processing. In case the processed substrate which processing with processing liquid 
mished is conveyed in the processing section of another processing liquid or a penetrant remover, the flow to 
he lower part of the processing liquid on a processed substrate can be prevented after processing with 
jrocessing liquid by spraying a clarification gas toward the upper part from the lower part of a processed 
substrate. Therefore, while being able to aim at improvement in etch uniformity with the processing liquid of a 
jrocessed substrate, improvement in the product yield can be aimed at 
;0020] 

.Embodiment of the Invention] Below, the gestalt of implementation of this invention is explained at a detail 
jased on a drawing. This operation gestalt explains the case where the substrate washing processor concerning 
his invention is applied to the washing processing system of a semi-conductor wafer. 

.0021] Drawing 1 is the outline top view showing an example of the washing processing system which applied the 
substrate washing processor concerning this invention. 

.0022] Carrying-in / taking-out section 2 for the above-mentioned washing processing system to carry in, the 
:ontainer 1, for example, the carrier, contained in the level condition, and take out the semi-conductor wafer W 
for Wafer W to be told to below) which is a processed substrate, It mainly consists of, the delivery sections 4 
or example, the interface section, of Wafer W which are located between the processing section 3 which carries 
>ut desiccation processing while carrying out liquid processing of the wafer W by processing liquid (drug 
solution), a penetrant remover, etc., and carrying-in / taking-out section 2 and the processing section 3, and 
jerform delivery of Wafer W, justification, posture conversion, spacing adjustment, etc. 

.0023] While carrier carrying-in section 5a and carrier taking-out section 5b are put side by side in the 1 side 
;dge section of a washing processing system, as for the above-mentioned carrying-in / taking-out section 2 
he wafer taking-out admission into a club 6 is formed. In this case, the conveyance device which is not 
llustrated is arranged between carrier carrying-in section 5a and the wafer taking-out admission into a club 6 
>nd it is constituted so that a carrier 1 may be conveyed from carrier carrying-in section 5a according to this' 
sonveyance device to the wafer taking-out admission into a club 6. 

.0024] Moreover, a carrier lifter (not shown) is arranged in carrier taking-out section 5b and the wafer taking- 
>ut admission into a club 6, respectively, and it is constituted so that reception from delivery in the carrier 
standby section (not shown) in which the empty carrier 1 was formed by this carrier lifter in the carrying-in / 
aking-out section 2 upper part, and the carrier standby section can be performed. In this case, the movable 
:arner carrier robot (not shown) is arranged in the horizontal direction (X, the direction of Y), arid the 
>erpendicular direction (Z direction) by the carrier standby section, and the empty carrier 1 conveyed by this 
:arner carrier robot from the wafer taking-out admission into a club 6 can be taken out to carrier taking-out 
jection 5b, while aligning. Moreover, in the carrier standby section, it is possible not only an empty carrier but to 
nake the carrier 1 in the condition that Wafer W was contained stand by. 

.0025] Body of container 1a which the above-mentioned carrier 1 has opening in 1 side, and has the retention 
groove (not shown) which sets two or more wafers, for example, 25 sheets, W to a wall, and holds spacing for 
hem suitably to it at a level condition, It consists of lid 1b which opens and closes opening of this body of 
sontamehla, and by operating it with the lid-open close equipment 8 which mentions later the engaging-and- 
eleasing device (not shown) incorporated in lid 1b, it", is constituted so that lid 1b may be opened and closed. 
.0026] Opening of the above-mentioned wafer taking-out admission into a club 6 is carried out to the above- 
nentioned interface section 4, and lid-open close equipment 8 is arranged by the opening. Ud 1b of a carrier 1 is 
>pened or blockaded by this lid-open close equipment 8. Therefore, after removing lid lb of the carrier 1 which 
contains the unsettled wafer W conveyed by the wafer taking-out admission into a club 6 with lid-open close 
jqu.pment 8, enabling taking out of the wafer W in a carrier 1 and taking out all the wafers W, lid 1b can be again 
>lockaded with lid-open close equipment 8. Moreover, after removing lid 1b of the empty carrier 1 conveyed by 
he wafer taking-out admission into a club 6 from the carrier standby section with lid-open close equipment 8 
snablmg carrying in of the wafer W into a carrier 1 and carrying in all the wafers W, lid 1b can be again blockaded 
vith hd-open close equipment 8. In addition, near the opening of the wafer taking-out admission into a club 6 
he mapping sensor 9 which detects the number of sheets of the wafer W contained in the carrier 1 is arranged. 
0027] In the above-mentioned interface section 4, while holding two or more wafers, for example, 25 sheets W 
n the level condition The wafer conveyance arm 10 which delivers Wafer W in the level condition between the 
earners 1 of the wafer taking-out admission into a club 6, The spacing adjustment means (not shown), for 
:xample, the prtch changer, which sets two or more wafers, for example, 52 sheets, W, and holds predetermined 
;pacmg for them in the perpendicular condition, The posture inverter 12 which is located between the wafer 
:onveyance arm 10 and a pitch changer, and changes two or more wafers, for example, 25 sheets, W into a level 
:ondrtion and a perpendicular condition, The notch aligner 13 which detects the notch prepared in the 
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perpendicular condition at the wafer W by which posture conversion was carried out and performs alignment of 
Wafer W is arranged. Moreover, the conveyance way 14 connected with the processing section 3 is established 
in the interface section 4, and the wafer conveyance means 15, for example, a wafer conveyance chuck, is 
arranged in this conveyance way 14 free [ migration ]. 

[0028] In this case, the above-mentioned wafer conveyance arm 10 comes to annex in a carrier 1, two attaching 
parts 10a and 10b, for example, the arm objects, which contain two or more wafers W, while taking out and 
conveying two or more wafers W from the carrier 1 of the wafer taking-out admission into a club 6. These arm 
objects 10a and 10b are constituted so that Wafer W may be delivered between the carriers 1 and the posture 
inverters 12 which were laid in the wafer taking-out admission into a club 6, while being carried in the upper part 
of the movable drive base 11 to a horizontal direction (X, the direction of Y), a perpendicular direction (Z 
direction), and a hand of cut (the direction of theta) and holding Wafer W independently in the level condition, 
respectively. Therefore, the unsettled wafer W can be held by one arm object 10a, and the wafer [ finishing / 
processing ] W can be held by arm object 10b of another side. 

[0029] Two or more processing units 16-19 possessing the substrate washing processor concerning this 
invention that, on the other hand, removes the particle and the organic substance adhering to Wafer W, a metal, 
or an oxide film in the above-mentioned processing section 3 are arranged in the shape of a straight line. The 
movable wafer conveyance chuck 15 (wafer conveyance means) is arranged in the conveyance way 14 
established in each [ these ] units 16-19 and the location which counters to X, the direction (horizontal) of Y, 
the Z direction (perpendicular direction), and the hand of cut (the direction of theta). In this case, chuck washing 
section 16a is arranged into the 1st processing unit 16. In addition, it is not necessary to necessarily arrange 
chuck washing section 16a in the 1st processing unit 16, and it may be arranged separately [ the 1st processing 
unit 16 or the other processing units 17, 18, and 19 ], and may be arranged between the processing section 3 
and the interface section 4. 

[0030] Next, the substrate washing processor concerning this invention is explained with reference to drawing 2 
thru/or drawing 8 . 

[0031] O It is the sectional view in which the outline side elevation and drawing 3 which show the first operation 
gestalt of the substrate washing processor with which first operation gestalt drawing 2 was arranged in the 
processing unit 16 of the above 1st show the outline rear view of a substrate washing processor, and drawing 4 
shows the important section of a substrate washing processor. 

[0032] 1st container 22a rectangle tubed for example, which holds the processing tub 21 in which the substrate 
washing processor 20 stores, the processing liquid (drug solution), for example, HF, immersed in Wafer W as 
shown in drawing 2 , It comes to adjoin in container 22of ** 3rd rectangle tubed for example, which comes to 
adjoin in container 22of ** 2nd rectangle tubed for example, which holds washing tub 21 A which stores, 
penetrant remover (pure water), for example, rinse, other than drug solution, b, and holds chuck washing section 
16a in 1st container 22a c (refer to drawing 3 ). In this case, two or more above-mentioned containers 22a-22c 
and the air between the filter units 70 mentioned later are isolated in the outer wall of a washing processor so 
that the air of the washing processor exterior may not be contacted. 

[0033] 1st container of the above 22a and 2nd container 22b (on behalf of 1st container 22a, it explains below) 
have the flank flueway 24 and the pars-basilaris-ossis-occipitalis flueway 25 which are mutually open for free 
passage while having the processing room 23 in which the processing tub 21 is held and in which pars-basilaris- 
ossis-occipitalis 23a was prepared. Moreover, the filter unit 70 for supplying into the processing room 23, the 
gas, for example, the clarification air, defecated above the processing room 23 in container 22a, is arranged 
(refer to drawing 3 and drawing 4 ). In addition, in the filter unit 70, the fan (not shown) who drives by the motor 
which is not illustrated possesses. 

[0034] In this case, the flank flueway 24 is formed with the 1st partition wall 28 which has the side attachment 
wall 26 of the equipment near side of container 22a, and the standing-up wall 27 which stands up from pars- 
basilaris-ossis-occipitalis 23a of the processing room 23 and the wall which extended the standing-up wall 27 
caudad. Moreover, the pars-basilaris-ossis-occipitalis flueway 25 is formed with the 2nd partition wall 29 bent at 
an abbreviation horizontal from the bottom plate 30 of container 22a, and the lower part of the 1st partition wall 
28. 

[0035] Moreover, it is established, the exhaust port 33 which connects to the bottom plate 30 of 1st container 
22a the exhaust pipe 32 which interposes the exhaust air means 31, for example, a vacuum pump, and the 
effluent opening 34, for example, drain opening. In this case, while surrounding opening near the opening of an 
exhaust port 33, the convex wall 35 for vapor liquid separation which stands up up is formed from the bottom 
plate 30 (container base), and it can prevent that the moisture containing the drug solution, for example, HF etc., 
mixed into the air exhausted by this convex wall 35 from an exhaust port 33 through the flank flueway 24 and 
the pars-basilaris-ossis-occipitalis flueway 25 flows in in an exhaust pipe 32. In addition, an exhaust port 33 can 
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pe formed in the location of the arbitration of a bottom plate 30. Moreover, the drain pipe 37 which interposed 
:he drain valve 36 is connected to the drain opening 34, and it is constituted so that the effluent which collected 
pn the bottom plate 30 of container 22a can be discharged outside. 

.0036] Moreover, it arranges in the opening upper part of the above-mentioned flank flueway 24 possible 
. adjustment the air-current adjustment means 38, for example, the air-current baffle plate, which adjusts the 
clearance between the standing-up walls 27 with a wrap, ] this flank flueway 24 and near the upper limit section 
pf the standing-up wall 27. As shown in drawing 4 , the air-current baffle plate 38 opening of the flank flueway 
14 In this case, wrap level piece 38a, It mainly consists of piece of suspension 38b which hangs caudad from the 
jpper limit of the standing-up wall 27 from the processing tub side tip of this level piece 38a. It is formed 
possible [ migration adjustment, i.e., adjustment of the clearance between a side attachment wall 26 and the 
processing tub 21, ] by ****ing and carrying out the stop of the mounting bolt 39 which penetrates the long hole 
.not shown) drilled in level piece 38a to the attachment section 40 which projects in the method of inside from 
he side attachment wall 26 of container 22a. 

.0037] By changing the attaching position of level piece 38a in the air-current baffle plate 38 formed as 
nentioned above, the clearance between a side attachment wall 26 and the processing tub 21 can be adjusted, 
and the displacement of the air which flows the inside of the processing section 21, i.e., a processing tub, and 
:he processing room 23 can be adjusted to arbitration. Therefore, in container 22a, the amount of the defecated 
3ir which passes a filter unit 70 and is supplied in the processing room 23, and the amount of the air which flows 
:he flank flueway 24 can be adjusted so that it may become equal. Moreover, it also becomes possible to adjust 
>o that total of the amount of the defecated air which is supplied in the processing room 23 in each containers 
?2a-22c and the amount of the air which flows each flank flueway 24 of each containers 22a~22c may be made 
squal. 

0038] Thus, it can prevent that the ambient atmosphere in the processing room 23 flows out of other than an 
exhaust system by making equivalent the amount of the defecated air which is supplied in the processing room 
23, and the amount of the air exhausted in the equipment exterior. 

.0039] In addition, it can also adjust lower than the exhaust pressure of the processing room 23 of other 
containers in which the processing tub 21 which does not use a drug solution for the exhaust pressure of the 
processing room 23 in which the processing tub 21 which uses a drug solution, for example, HF, in this case is 
leld is held. Therefore, it can prevent flowing in other containers with which a drug solution ambient atmosphere 
does not use a drug solution. 

.0040] Although the above-mentioned explanation explained the case where the air-current baffle plate 38 was 
adjusted manually, it is also possible to operate the air-current baffle plate 38, for example by the driving means 
pf a -cylinder, a motor, etc. 

.0041] On the other hand, the exhaust-pressure detection means 41 is arranged between the standing-up wall 
11 and the air-current baffle plate 38, and the pneumatic pressure exhausted by this exhaust-pressure 
Jetection means 41 can be detected now from the exterior, in addition, the mounting hole (not shown) drilled in 
:he opposite location of a side attachment wall 26 and the standing-up wall 27 as the exhaust-pressure 
detection means 41 was shown in drawing 4 in this case — respectively — air-water — it consists of pipe 
nember 44a which it is supported with the joint 43 ****(ed) densely, and is exposed between the standing-up 
vail 27 and piece of suspension 38b, and a total of 44 pressure detection b connected with pipe member 44a in 
:he "container exterior. 

0042] On the other hand, the lower room 45 which consists of pars-basilaris-ossis-occipitalis 23a of this 
processing room 23, side-attachment-wall 26a which adjoins the side attachment wall 26 of an equipment near 
side, side-attachment-wall 26b by the side of equipment regions of back, and a standing-up wall 27 is formed in 
:he lower part of the above-mentioned processing room 23, and the volume of this lower room 45 is formed in it 
50 that it may become larger than the volume of the processing liquid, for example, HF, stored in the processing 
:ub 21 at least, or pure water. Thus, the reason for having made the volume of the lower room 45 larger than the 
/olume of the processing liquid stored in the processing tub 21 is because reservation of insurance was aimed at 
py catching in the lower room 45, even if the processing tub 21 should be damaged and the processing liquid in 
:he processing tub 21 should flow out caudad. Moreover, pars-basilaris-ossis-occipitalis 23a of the processing 
oom 23 is formed in the shape of a downhill grade toward the equipment regions-of-back side from the 
equipment near side, and the effluent opening 46, for example, drain opening, is established by side-attachment- 
vall 26b by the side of the equipment regions of back by the side of the inclination lower part In addition, the 
Jrain pipe 47 which interposed the drain valve which is not illustrated is connected to the drain opening 46. 
.0043] Moreover, the storage space 48 which carries out opening is formed in the side, i.e., equipment regions of 
pack, side with pars-basilaris-ossis-occipitalis 23a of the above-mentioned processing room 23, and the 1st 
partition wall 28 and the 2nd partition wall 29, and the facility equipment for supply / discharge of the processing 
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liquid which consists of piping 52 grade which connects a circulating pump 49, a damper 50, a heater 51, and 
these into this storage space 48 is contained. Storage space 48 is formed down the processing room 23. Thus, in 
this storage space 48 For example, by containing the facility equipment for supply / discharge of the processing 
liquid which consists of piping 52 grade which connects a circulating pump 49, a damper 50, a heater 51, and 
these Space 53 by the side of equipment regions of back can be felt refreshed, and in this regions-of-back 
space 53, only the piping 52 for supply and discharge can be formulated, it can pipe, and a deployment of a tooth 
space can be aimed at 

[0044] In addition, the space section 54 which holds the instruments which are not illustrated and an actuation 
equipment is formed in the upper part side of the side attachment wall 26 of the equipment near side of a 
container 22, and opening 54a of this space section 54 is equipped with covering 55 removable. Moreover, the 
inspection hole 56 for viewing the interior of a container is formed in side-attachment-wall 26b by the side of 
the equipment regions of back of container 22a. 

[0045] Moreover, while connecting mutually container 22a of the above 1st, the 2nd container 22b, and 3rd 
container 22c By being open for free passage through either [ at least ] the flank flueway 24 or the pars- 
basilaris-ossis-occipitalis flueway 25, and establishing an exhaust port 33 in the bottom plate 30 of 1st container 
22a Each containers 22a and 22b and the air which flows the inside of 22c can be discharged outside through 
the exhaust port 33 in which it was prepared by the 1st container 22. Therefore, since the ambient atmosphere 
with which a drug solution, pure water, etc. which disperses besides the processing tub 21 mixed at the time of 
processing, and were polluted at it in the clarification air which carries out a downflow from a filter unit 70, and 
flows in the processing section 21 of the washing processor 20, Ee., a processing tub, and the processing room 
23 at the time of washing processing of Wafer W can discharge outside through a flank flueway 24 and a pars- 
basilaris-ossis-occipitalis flueway 25, improvement in the precision of washing processing can aim at 
[0046] On the other hand, while the above-mentioned processing tub 21 surrounds the method of an opening 
outside of inner lift 21a which holds Wafer W, and this inner lift 21a It consists of outside tub 21b which catches 
the processing liquid overflowed from inner lift 21a. In inner lift 21a It is arranged while delivering two or more 
wafers, for example, 50 sheets, W between the wafer conveyance chucks 1 5, the maintenance means 57, for 
example, the wafer boat, which holds these wafers W in the perpendicular condition and which can be gone up 
and down. 

[0047] The above-mentioned wafer boat 57 possesses lower maintenance rod 57a of the pair holding the lower 
limit side of Wafer W, and flank maintenance rod 57b of the pair holding the upper both sides of these lower 
maintenance rod 57a. It connects with the rise-and^all means 80 formed in a ball-thread device or a cylinder, 
and is constituted possible [ rise and fall ], and this wafer boat 57 is immersed in the processing liquid which 
descehds and is stored in the processing tub 21, and it goes up and pulls up a wafer boat 57 and Wafer W from 
the processing tub 21. Rise-and-fall actuation of this wafer boat 57 is controlled by the control signal 
transmitted to the rise-and-fall means 80 from the rise-and-fall control section 81 which is a rise-and-fall 
control means. 

[0048] Moreover, the supply nozzle 58 which supplies processing liquid in this inner lift 21a is arranged by the 
lower part in inner lift 21a. In this case, effluent opening 21c is established by the pars basilaris ossis occipitalis 
of inner lift 21a, and the drain pipe 59 which interposed the drain valve which is not illustrated to this effluent 
opening 21c is connected. Moreover, 21 d of effluent openings is established by the pars basilaris ossis occipitalis 
of outside tub 21b, and while the drain pipe 60 which interposed the drain valve which is not illustrated is 
connected to 21 d of this effluent opening, it connects with the piping 52 of the above-mentioned facility 
equipment for supply / discharge through the change-over valve which is not illustrated. Thus, by connecting the 
piping 52 of a facility equipment to 21 d of effluent openings of outside tub 21b, circulation supply of the 
processing liquid, for example, HF, overflowed from inner lift 21a can be carried out and washing processing of 
Wafer W can be presented. 

[0049] On the other hand, pure-water supply nozzle 58A by which washing tub 21 A arranged in 2nd container 
22b supplies a penetrant remover, for example, pure water, to the lower part in washing tub 21 A as shown in 
drawing 2 and drawing 5 is arranged, and this pure-water supply nozzle 58A is connected to the pure-water 
source of supply 63 through the 1st pure-water supply pipe 62. Moreover, it is arranged in the upper both sides 
of washing tub 21 A in the penetrant remover, for example, pure water, toward the lower part of the wafer W 
thrown in in washing tub 21 A, and lower maintenance rod 57a, the penetrant remover injection means 64, for 
example, the pure-water injection nozzle, of a pair injected in the shape of ****. Here, as it is indicated in 
drawing 6 as the lower part of Wafer W, the field (hatching shows by drawing 6 .) of a up to near the product 
fields Wp formed in Wafer W from the lower limit section We of Wafer W, such as a circuit pattern, is said. The 
above-mentioned pure-water injection nozzle 64 is connected to the above-mentioned pure-water source of 
supply 63 through the 2nd pure-water supply pipe 65. In this case, the 1st pure-water supply pipe 62 and the 
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2nd pure-water supply pipe 65 are connected to the pure-water source of supply 63 through a means for 
switching 66, for example, a change-over valve, and the switch possibility of or the coincidence supply of supply 
of pure water is attained at pure-water supply nozzle 58A and the pure-water injection nozzle 64. 
I0050] In addition, the closing motion valve 67 is interposed between a change-over valve 66 and the pure-water 
source of supply 63, it extracts to the pure-water injection nozzle 64 side of the 2nd pure-water supply pipe 65 
as the closing motion valve 68, respectively, and 69 is interposed. Moreover, effluent opening 21 e is prepared in 
the pars basilaris ossis occipitalis of washing tub 21 A, and drain pipe 60b which interposed drain valve 60a in this 
sffluent opening 21 e is connected. Moreover, also in washing tub 21 A, the same wafer boat 57 as the processing 
tub 21 is arranged by the rise-and-fall means rise-and-fall control means (not shown [ both ]) possible [ rise 
and fall ]. 

.0051] As mentioned above, by arranging the pure-water injection nozzle 64 in washing tub 21 A Before being 
mmersed, the penetrant remover L, for example, the pure water, stored in washing tub 21A, the wafer W by 
which it was immersed, the processing liquid, for example, HF, stored in the processing tub 21, and drug solution 
orocessing was carried out Washing removal of the particle adhering to the processing liquid which remains on 
the lower front face of Wafer W can be carried out by injecting pure water L in the shape of **** from the pure- 
water injection nozzle 64 the lower part of Wafer W, and near lower maintenance rod 57a. Therefore, it is 
mmersed, the penetrant remover L, for example, the pure water, stored in washing tub 21 A after the wafer W by 
which drug solution processing was carried out had removed the particle adhering to the drug solution 
processing liquid) which remains on the lower front face of Wafer W after drug solution processing, and washing 
orocessing is performed. 

.0052] In addition, although the above-mentioned operation gestalt explained the case where the lower part of 
the wafer W before arranging the pure-water injection nozzle 64 in the upper part of washing tub 21 A and being 
supplied in washing tub 21 A was washed It is not necessary to necessarily consider as such structure, and the 
oure-water injection nozzle 64 is arranged in the upper part of the above-mentioned processing tub 21, and pure 
water is injected in the shape of ****, and you may make it wash it like the lower part of Wafer W and lower 
nairitenance rod 57a which were able to be pulled up from the processing tub 21. Moreover, the pure-water 
njection nozzle 64 is arranged in the both sides of washing tub 21 A and the processing tub 21, and you may 
-nake it remove the particle which injects pure water in the shape of **** towards the lower part of Wafer W and 
ower maintenance rod 57a which were able to be pulled up from the processing tub 21, and the lower part of the 
wafer W before being supplied in washing tub 21 A and lower maintenance rod 57a, and adheres to the lower part 
of Wafer W. Thus, the particle adhering to Wafer W can be removed still more certainly by washing the lower part 
of Wafer W on the both sides . immediately after drug solution processing and in front of washing processing. 
.0053]:O Second operation gestalt drawing 7 is the outline sectional view showing the important section of the 
second operation gestalt of the substrate washing processor concerning this invention. 
.0054] The second operation gestalt is the case where a means different from the above-mentioned first 
operation gestalt removes the particle adhering to the lower part of the wafer W by which drug solution 
orocessing was carried out. In this case, substrate washing processor 20A is the structure which removed the 
sure-water injection nozzle 64 in the above-mentioned first operation gestalt. The wafer boat 57 which comes 
to connect with the pure-water source of supply 63 pure-water supply nozzle 58A arranged in the pars basilaris 
ossis occipitalis in washing tub 21 A through pure-water supply pipe 62A, and possesses lower maintenance rod 
57a of a pair and flank maintenance rod 57b is constituted possible [ rise and fall ] by the rise-and-fall means 
which is not illustrated. In addition, since other parts are the same as the above-mentioned first operation 
pstalt the same sign is given to the same part and explanation is omitted. 

.0055] The wafer W by which it was immersed, the processing liquid, for example, HF, stored in the processing 
tub 21, and drug solution processing was carried out in substrate washing processor 20A constituted as 
nentioned above In case it is immersed into the penetrant remover L, for example, pure water, overflowed from 
washing tub 21 A, as it is stored in washing tub 21 A, and it is shown in drawing 7 A rise-and-fall means (refer to 
drawing 4 ) is controlled, and in the condition of having been soaked in the oil level of pure water L, in pure water 
_, lower maintenance rod 57a of the lower part of Wafer W or a wafer boat 57 diffuses quickly predetermined 
ame, for. example, the particle which stopped for 0.5 seconds and adhered to the lower part of Wafer W, and can 
wash it That is, the particle adhering to the lower part of Wafer W is ridden and diffused with the flow of 
overflow. Thus, after removing the particle adhering to the lower part of the wafer W by which drug solution 
jrocessing was carried out, it can be immersed into the pure water L stored in washing tub 21 A in Wafer W, and 
washing processing can be performed. Therefore, the reattachment of the particle to Wafer W top can be 
orevented. 

.0056] O Third operation gestalt drawing 8 is the outline sectional view showing an example of the third 
operation gestalt of the substrate washing processor concerning this invention. 
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[0057] The third operation gestalt is the case where the etching ununiformity in the case of performing the drug 
solution of Wafer W and washing processing under the ambient atmosphere of a downflow where a clarification 
gas, for example, clarification air, flows from the upper part to a lower part is canceled. That is, while pulling up 
the wafer W by which drug solution processing was carried out from the processing tub 21 and conveying it to 
another processing tub 21 or washing tub 21 A, it is the case where the ununiformity of etching by flowing to the 
lower part side of Wafer W by the flow of gravity and the clarification gas of a downflow, for example, clarification 
air, the processing liquid, for example, HF, which remains to Wafer W, and HF of the upper part of Wafer W going 
out is prevented. 

[0058] In this case, substrate line top processor 20B of the third operation gestalt is constituted controllable by 
the signal from a control section 73 in the rotation driving means, for example, the drive of a fan motor 72, of the 
fan 71 of the filter unit 70 arranged above the processing tub 21 and washing tub 21 A (a drawing shows the case 
of the processing tub 21.). 

[0059] In addition, in the third operation gestalt, since other parts are the same as the above-mentioned first 
operation gestalt and the second operation gestalt, the same sign is given to the same part and explanation is 
omitted. 

[0060] The wafer W by which it was immersed, the processing liquid, for example, HF, in the processing tub 21, 
and drug solution processing was carried out by constituting as mentioned above is pulled up from the 
processing tub 21. When conveying to another processing tub 21 or washing tub 21 A, rotation of a fan motor 72 
is made into a low speed with the control signal from the above-mentioned control section 73. The amount of 
clarification air, i.e., the amount of a downflow It can weaken as compared with the decreasing state of 
downflows shown as a continuous line from the usual condition shown in drawing 8 with an alternate long and 
short dash line, i.e., the amount under processing of Wafer W and washing, and the flow by the side of the 
processing liquid, for example, the lower part of HF, which remains to Wafer W can be controlled. Therefore, 
since the amount from which it flows and falls from the upper part of Wafer W, the processing liquid, for example, 
HF, which remains to the wafer W by which drug solution processing was carried out, can be lessened, 
homogeneous improvement in etching of the oxide film formed in the wafer W front face can be aimed at In 
addition, the inside of processing of Wafer W, and while it is under washing and Wafer W is not conveyed, 
generating of the particle in a processing section ambient atmosphere is suppressed in the usual amount of 
downflows. 

[0061] In addition, although lost rotation of a fan motor 72 is suspended, the amount of downflows of . 
clarification air is made into zero, and you may make it decrease the amount which likes the amount which flows 
under the processing liquid, for example, the HF, which the fan motor 72 of a filter unit 70 is made into a low 
speed, and the amount of clarification air is decreased, and remains to Wafer W, and falls off and which flows and 
falls from the upper part of Wafer W similarly in the above-mentioned explanation. 

[0062] O Fourth operation gestalt drawing 9 is the outline sectional view showing the fourth operation gestalt of 
the substrate washing processor concerning this invention. 

[0063] The fourth operation gestalt is the case where it enables it to aim at homogeneous improvement in 
etching of the oxide film which prevents positively flowing and falling to the lower part side of Wafer W, the 
processing liquid, for example, HF, which remains to Wafer W, and is formed in the front face of Wafer W in it, pr 
when conveying the wafer W by which drug solution processing was carried out to another processing tub 21 or V-f 
washing tub 21 A. 

[0064] In this case, substrate washing processor 20C comes to provide, the clarification gas-injection means 74, 
for example, N2 gas injection nozzle, which sprays a clarification gas, for example, clarification air, or nitrogen 
(N2) gas on the both sides of the upper part of the processing tub 21 and washing tub 21 A (a drawing shows the 
case of the processing tub 21.) toward the upper part from the lower part of the wafer W which was able to be 
pulled up from the processing tub 21. These N2 gas injection nozzle 74 is connected to the source 76 of N2 gas ^ 
supply through the N2 gas supply line 75 which interposes the closing motion valve 77. ^ 
[0065] In addition, in the fourth operation gestalt, since other parts are the same as the above-mentioned first 
operation gestalt and the second operation gestalt, the same sign is given to the same part and explanation is fyj 
omitted. 

[0066] The wafer W by which it was immersed, the processing liquid, for example, HF, stored in the processing 
tub 21 by constituting as mentioned above, and drug solution processing was carried out is pulled up from the 
processing tub 21. When conveying to another processing tub 21 or washing tub 21 A, the amount to which it 
flows and falls from the above-mentioned N2 gas injection nozzle 74 from the upper part of Wafer W, the 
processing liquid, for example, HF, which remains to Wafer W by spraying N2 gas toward the upper part from the 
lower part of Wafer W, can be lessened. Therefore, homogeneous improvement in etching of the oxide film 
formed in the wafer W front face can be aimed at 
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[0067] In addition, although the above-mentioned explanation explained the case where it was made to spray N2 
*as towards the upper part from the lower part of the wafer W which N2 gas injection nozzle 74 was arranged 
above the processing tub 21, and was able to be pulled up from the processing tub 21, it is not necessary to 
necessarily consider as such structure. For example, N2 gas injection nozzle 74 is arranged above washing tub 
21 A, and you may make it spray N2 gas towards the upper part from the lower part of the wafer W thrown into 
washing tub 21 A. Moreover, N2 gas injection nozzle 74 is arranged while conveying the wafer W by which drug 
solution processing was carried out to another processing tub 21 or washing tub 21 A, and you may make it spray 
M2 gas like the above. Furthermore, you may make it prepare N2 gas injection nozzle 74A for example, in the 
ower part side of the wafer conveyance chuck 1 5,. as shown in drawing 10 . 

.0068] in addition — the above-mentioned operation gestalt — conveyance of Wafer W — the wafer 
conveyance chuck 15 — carrying out — the injection (descent) to the processing tub 21 of Wafer W, or washing 
tub 21 A — pulling up (rise) — although the case where it carried out by the wafer boat 57 was explained, the 
substrate washing processor concerning this invention is not necessarily limited to such structure, for example 
conveyance to the processing tub 21 of Wafer W, and washing tub 21 A and as opposed to [ as shown in drawing 
11 , form processed substrate conveyance means, for example wafer conveyance chuck, 1 5A in the level 
direction of X and a level perpendicular direction (Z direction) movable, and ] the processing tubs 21 or washing 
tub 21 A injection (descent) of Wafer W — and — pulling up (rise) — you may form so that it can carry out. In 
addition, wafer conveyance chuck 15A has structure which came to provide abbreviation inverted-L-shaped 
maintenance frame 15b with which pivotable level support shaft 15a of a pair is equipped, respectively, and 
constructed horizontally lower maintenance rod 15c and 15d of flank maintenance rods across the lower limit 
section of each maintenance frame 15b, and its upper part, respectively in this case. And level support shaft 15A 
-otates by the driving means which is not illustrated, and two or more wafers, for example, 50 sheets, W are held, 
and it is constituted so that it can move to the level direction of X and a level perpendicular direction (Z 
direction). 

.0069] Moreover, although the above-mentioned operation gestalt explained the case where the washing 
crocessor of this invention was applied to the washing processing system of a semi-conductor wafer, of course, 
"0070] Pl ' Cable a ' SO t0 WaSh ' ng processors other than a semi-conductor wafer (for example, a LCD substrate). 

.Example] * Explain the experimental result for measuring the amount of particle (example) which carries out the 
-eattachment to the wafer W at the time of using the substrate washing processor of the second operation 
gestalt of the example-1 above, and the amount of particle (example of a comparison) which carries out the 
^attachment to the wafer W when not using the above-mentioned substrate washing processor. 
.0071] Although it was as the condition of the particle adhering to the wafer W after being immersed in before 
arocessing (i.e., DHF) showing the wafer W of the example of a comparison to Table 1 and drawing 13 when it is 
mmersed for 3 minutes into a penetrant remover, for example, pure water, after being immersed in processing 
iquid (DHF;1:50), for example, 25-degree C rare hydrogen fluoride The condition of the particle A which carried 
cut the reattachment to the wafer W after being immersed in after processing (i.e., pure water) was as being 
shown in Table 1 and drawing 14 . In addition, in drawing 13 and drawing 14 , Sign N is the notch prepared in the 
aeriphery edge of Wafer W. 
:00J2] 
Table 1] 
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.0073] On the other hand, after being immersed apart from the example of a comparison in processing liquid 
,DHF;1:50), for example, 25-degree C rare hydrogen fluoride, as the wafer W of an example is shown in drawing 
1_2 After moving at the rate of 500 mm/sec from a location P1 to P5, it moves at the rate of 250 mm/sec from 
the location P5 to the oil-level location P6 of pure water. After removing the particle which soaks the lower part 
of Wafer W in the oil level of pure water between 0.5sec(s). and adheres to the lower part of Wafer W. Although 
the condition of the particle adhering to the wafer W after being immersed in before processing (i.e., DHF) was as 
ceing shown in Table 2 and drawing 15, when it moved at the rate of 500 mm/sec to the location of P6 to P8 and 
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immersion processing was performed The condition of the particle A which carried out the reattachment to the 
wafer W after being immersed in after processing (i.e., pure water) was as being shown in Table 2 and drawin g 
16. 



[0074] 








[Table 2] 
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[0075] The above-mentioned experiment showed that the particle total was increasing [ that the total of the 
particle before processing was 46 pieces ] 737 pieces and no less than 691 pieces (increment in about 15 times) 
after processing in the example of a comparison. On the other hand, in the example, it was [ whether after 
processing, a particle total is 300 pieces and it is small, and ] 97 increments (about 0.48 time reduction) that the 
total of the particle before processing was 203 pieces. Therefore, the lower part of Wafer W after carrying out 
drug solution processing was understood that the dirt by particle has remarkably little direction immersed in a 
penetrant remover, for example, pure water, after removing predetermined time, for example, the particle which 
soaked 0.5 sees and adhered to the lower part of Wafer W, to a penetrant remover, for example, pure water. 
[0076] * The amount of etching by the processing liquid, for example, HF, which remains using the substrate 
washing processor of the fourth operation gestalt of the example-2 above to the wafer W at the time of spraying 
a clarification gas, for example, N2 gas, toward the wafer W after drug solution processing (when [ of **** ] the 
style of compulsion) (example), The experimental result for measuring the amount of etching (example of a 
comparison) by the processing liquid, for example, HF, which remains to the wafer W when hot spraying a 
clarification gas, for example, N2 gas, is explained (when [ of the compulsion style ] nothing). 
[0077] In the process which carries out washing processing of two or more wafers, for example, 50 sheets, W of 
the example of a comparison at the process of the rinse processing (5.5min)-desiccation processing (9min) by 
the processing (Imin)-ultrapure water by rare hydrogen fluoride (DHF;5:1) After drug solution processing, when 
conveying to another processing tub or a washing tub and the amount of etching of each point of measurement 
of the 26th wafer W processing before when not spraying N2 gas on Wafer W (when [ of the compulsion style ] 
nothing) and after processing was investigated, the result as shown in Table 3 and drawing 1 7 was obtained. 
[0078] 
[Table 3] 
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[0079] On the other hand, two or more wafers, for example, 50 sheets, W of an example In the process which 
carries out washing processing at the process of the processing (5min) by rare hydrogen fluoride (DHF;50:1), or 
the rinse processing (5.5min)-desiccation processing (9min) by the processing (Imin)-ultrapure water by rare 
hydrogen fluoride (DHF;5:1) After drug solution processing, When conveying to another processing tub or a 
washing tub, the result when the amount of etching each point of measurement of Wafer W processing-before of 
the 26th sheet at the time of spraying N2 gas on Wafer W (when [ of **** ] the style of compulsion) and after 
orocessing is investigated, as shown in Table 4 and drawing 17 was obtained 
[0080] 
[Table 4] 
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[0081] The above-mentioned experiment showed that homogeneity of the amount of etching could be planned by 

spraying N2 gas towards the upper part from the lower part of Wafer W after drug solution processing. 

[0082] 

[Effect of the Invention] According to the substrate washing art and substrate washing processor of this 
invention, the following effectiveness is acquired as explained above. 

[0083] (1) In the process which according to invention of 6, 9, and ten publications changes a processed 
substrate into a perpendicular condition, is immersed in processing liquid and a penetrant remover and carries 
out washing processing claim 1- Because a processed substrate washes the lower part of a processed substrate 
by the penetrant remover at least in one side at the time of being exposed from processing liquid or a penetrant 
remover when immersed in processing liquid or a penetrant remover Since the dust in the processing liquid 
which remains on the front face of a processed substrate is removable, while preventing the reattachment of the 
particle to a processed substrate, improvement in the product yield can be aimed at. 

[0084] (2) In the process which according to invention according to claim 7 or 11 changes a processed substrate 
into a perpendicular condition, is contacted to processing liquid and a penetrant remover and carries out washing 
processing By performing processing of a processed substrate under the ambient atmosphere in which a 
clarification gas flows from the upper part to a lower part, weakening the flow of a clarification gas, in case the 
processed substrate which processing with processing liquid finished is conveyed in the processing section of 
another processing liquid or a penetrant remover, or making it stop Since the flow to the lower part of the 
processing liquid on a processed substrate can be prevented after processing with processing liquid, while being 
able to aim at improvement in etch uniformity with the processing liquid of a processed substrate, improvement 
in the product yield can be aimed at. 
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.0085] (3) In the process which according to invention according to claim 8 or 13 changes a processed substrate 
nto a perpendicular condition, is contacted to processing liquid and a penetrant remover and carries out washing 
processing In case the processed substrate which processing with processing liquid finished is conveyed in the 
jrocessing section of another processing liquid or a penetrant remover, by spraying a clarification gas toward the 
jpper part from the lower part of a processed substrate Since the flow to the lower part of the processing liquid 
an a processed substrate can be prevented after processing with processing liquid, while being able to aim at 
improvement in etch uniformity with the processing liquid of a processed substrate, improvement in the product 
/ield can be aimed at 



Translation done.] 



-T AVAILABLE COPY 



ittp://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2004/11/29 



1/2 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view showing an example of the substrate washing processing system which 
applied the substrate washing processor concerning this invention. 

[Drawing 2] It is the outline side elevation showing the first operation gestalt of the substrate washing processor 
concerning this invention. 

[Drawing 3] It is the rear view of the above-mentioned substrate washing processor. 

[Drawing 4] It is the sectional view showing the above-mentioned substrate washing processor. 

[Drawing 5] It is the sectional view showing the important section of the above-mentioned substrate washing 

processor. 

fDrawing 6] It is the outline front view showing the lower washing field and lower product field of the wafer which 
is a processed substrate. 

[Drawing 7] It is the outline sectional view showing the second operation gestalt of the substrate washing 
processor concerning this invention. 

[Drawing 8] It is the outline sectional view showing the third operation gestalt of the substrate washing 
processor concerning this invention. 

[Drawing 9] It is the outline sectional view showing the fourth operation gestalt of the substrate washing 
processor concerning this invention. 

[Drawing 10] They are the outline side elevation (a) showing another attachment condition of the clarification 
gas-injection means in this invention, and its front view (b). 

[Drawing 11] It is the outline perspective view showing another gestalt of the processed substrate conveyance 
means in this invention. 

[Drawing 12] It is the schematic diagram showing the procedure of an experiment of investigating the amount of 
particle which adheres to a wafer using the substrate washing processor of the above-mentioned second 
operation gestalt 

[Drawing 13] It is the explanatory view showing the particle adhesion condition before washing processing of the 
wafer of the example of a comparison. 

[Drawing 14] It is the explanatory view showing the particle adhesion condition after washing processing of the 
wafer of the example of a comparison. 

[Drawing 15] It is the explanatory view showing the particle adhesion condition before washing processing of the 
wafer of an example. 

[Drawing 16] It is the explanatory view showing the particle adhesion condition after washing processing of the 
wafer of an example. 

[Drawing 1 7] It is the graph which shows the etch uniformity the case (example) where N2 gas is sprayed 
towards the upper part from the lower part of the wafer after drug solution processing, and when not spraying 
(example of a comparison). 

[Drawing 18] It is the outline sectional view (c) showing the outline sectional view (b) showing the outline side 
elevation (a) showing the array condition of the wafer for investigating the processing liquid and particle coating 
weight to the wafer and the wafer made from silicon which form an oxide film, processing liquid, and the adhesion 
condition of particle, and the reattachment condition of particle. 

[Drawing 19] It is the outline front view (b) showing the condition that the drug solution adhering to the outline 
sectional view (a) and wafer in which the condition that the drug solution adhered to the wafer after drug 
solution processing is shown flows caudad. 
[Description of Notations] 

W Semi-conductor wafer (processed substrate) BEST AVAILABLE COPY 

L Pure water (penetrant remover) 
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15 15A Wafer conveyance chuck (processed substrate conveyance means) 

21 Processing Tub 

21 A Washing tub 

38 Air-Current Baffle Plate 

57 Wafer Boat (Maintenance Means) 

33 Pure-Water Source of Supply 

54 Pure-Water Injection Nozzle (Penetrant Remover Injection Means) 

70 Filter Unit 

71 Fan 

72 Fan Motor 

73 Control Section 

74 74A N2 gas injection nozzle (clarification gas-injection means) 
76 Source of N2 Gas Supply 

30 Rise-and-Fall Means 

31 Rise-and-Fall Control Means 
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6 T#^*ft S»H*Trtf I > > ±E» 

[001111/c, W^8E»0%9Ja. 

*> tc±mmmmm * . ^ftaiiou*±Eft»ttM) 
^aicaKSt-sis, JuBt^a^oTSfreitftc 

(N2) ^««r«fflr*ci^r* 

*• 

[ 0 0 1 2 ] Sfc. »3»I9E»©SMIiW:. §*3J8S1 R 

aSK£SM^£&affi£Bf31-£&atf£> -LE»j& 
a»6*«»TSft***flS*«i^«£ % ±E»6 

[0013] it mm 1 0 imo&mz, mm 1 
^mm^ : m^^mmmmtmwmt. ±e» 

R*/rbrJJ2tt»ffi^4±Effiffi*st)fift**cc*f 

*a*JMU c©»B«|»*a«:j:^r±E»J*^a 
6crfi^snSJ«ttJIM«lS4±E8fc»art©J3Bi5t 
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[ 0 0 1 4 ] S/c tmm 1 1 EI!0ft9H2. «3»f 7 

»iSfttr*i*j*«ii, ±Ets*aasfi*sB«aRtcK 
#-r*s»*a±, ±Efi^a*/rbr±8e««Bis 

«*±E«a»atfft»«lC» L TJWW £ #R*a t 

* A«r a mfommmmz . ±K»ati 
b . ±ESH«4»flrr 4 t»±xtt 

(imi 2) . 

[ 0 0 1 5 ] *fc, R3ita 1 s&tto&mz, mms 

mtmM&zmmt, ±B»jffia»«%siSKsitcffi 
»«s»fBi, ±Efia**a4^ur±ia»ftffli» 
20 StiE^ttatfiifettWttiWurifB-j-ssTO^ai 

*ft«rr*afittj*»a*»c^iir» ±satea«r 

^#&fc^/c±E»ffiaS«£, M<WBa«Ktt±E 

»»*«:!Bair*iK. ±E«ttaa«©T«3!P6±#(c 
b. »a«ac«fe»«B*cfet>-c. »ss«^tsitr 

*!»aS*a*JMlOTfcJ:i» <»#B14) B *fc. ± 

iaaa^a<ktt»j(c. tea«acxi*»«[ia«cfe^T. tt 
«««E*ii26*-*!aa#a*Mcc**brfe<tc» (n 

30 *ai 5) . ±EffijMltt, j5fei^«*ilfBrafc 
jRE 1 6 ) . 

[0016] c<D«wtc*j^r. ±Eateaa«<oT» 

ttt. tSMaS«OTffi^6tS^»«CC^«ES4iS 

[00 1 7] Mjfcsi^e. 9, 1 OEittoiBHccJ:*! 
«. WfiaiSiR«sittW(cLT^tt&ft^Kccas 
40 uraawBa-rsiiBictonr. aaaasfijweaiKx 

[ 0 0 1 8 ] *fc % BSW7X« 1 1 Mmo&miczti 
50 £. »^Sltt*s±*3&i6T*^a*iSSHaTT?Tt\ 
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®a®r©ffia#t*fc>-o/ct&!&ast££. wio&wmx 

S*. ffjtStfSctT. jl!litcJ;ieil^fiWl 

g^©»a«©T#^©a£*i*i»ik'r 5 c 4#-ct 

*Mt©«.k*ia*C&*»? t*4£ic. HA$BS9' 
©fi_b£0£C:4#-C**. 
[ 0 0 1 9 ] ttc, IS^8X« 1 3ieS8<0|S^{Cj;4a 

3ttTffifrtoai-£iIIIK:tei>-t\ *5Sig-c©*!ig*5i^ 10 
»#*!K#ttwsc.4-c. mmmiczzmm&icwwm 

©|S]_t£|g|&Ct*s-e*£. 
[0 02 0] 

©£WK«S3^iiMt!ffliSS*¥3{*$x^©^t!i 
[0 02 1 ) 11 «c©#SWK<fc*S«i5fc#ffia8g£ 

b/cift^a^xxA©-w*^-rsias¥ffi®-e* 

[0 0 22 ] JJBfttWOI^f At*. ^©fflSte-C*) 
■M^fl^x^W (fclTR^x/NWil^) £*WSS 
taMfrT5SBW*.«*t 'J 7 1 DSffi-fS/t® 
©$A-&ffl8P2i. SiMWfciM* (MIS) . 

«^-c^s-r^i«K:K^aTi>Maa53i. sra 30 

•1&fcBSP2 4$aaSP3 4©RBK:ti[gl,-t'j>x^W©£jg 

[0 02 3 ] ±i2fflA • !8ttSSP2 «, aSMSHi/af A 
©HWMUCtt* t V 7J8ASP 5 a 4 •* t y 7J»tB8P 5 

b^wssftst^tc. -i7XMiaaASP63!>5swe.n-c 

C©*£. **y7«A«5a£$x^»HA» 
6i©RBKttig^0&<,^»flW^KSftTfc»). C 
©»jH«*K J; * t!)Tl*S*t y 7ffiA8P5 a 40 
6->x^JBfflA»e^«a3*iSJ:9Kt»lSS*i-CI,> 
*. 

[0024)$fc, *+';TafflW5bi$XMjRffiA 

8B6 tc«. -en-pn+tyTy^ii mm*?) 
sn. c©*ty7y?*icj:o-c£©*+y7i£tK 
a ■ «tt»2JjSfKKtf + y rfnasp (hah* 

♦ vrmiiPKB. *^r6j (x. y^(*i) ■mms.-fs 

(Si (Z*|Sj) K:#«r3Jt6&* + y7t&&ntf ? h mm so 
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nr *$ o . c ©* 1 y tw&u$ •? v k. 
ir.-«x^aAa56*i5«as3hfcs©*i' yr i 

TAf»-c&< . ^x^wa^swisftfctfss©** yr l 

[0025] ±15+ * y 7 1 tt. -»JKBBPS5«ff Urt 
#1 at. C©gg*ftl a©HI3IS*HH?S*l*l 

bt-c»fiSStirtoo. ^<*i brtttffl*ii*ftfcfifcift 

■T2.Cttc.tO, Sftl b*sffiKSns«fc5K#eES4a 

[0 02 6] ±fE9x^|»aiA8P6tt. ±iB-0*-7 
*-*»4KBBC]0"C*»). *©linSfCi:tBHHSK 
8#EKS*va>S. C©«raKS«8(cJ:- 3 -C++ y 
7 1©«ftl biMI«c**»,>BH*Sn*«J:9Kfto-C 
l>€>„ LfctfoT. t> x^»tB ASP 6 S fttofcjttt 

a©->x^w«riRwrs+ 1 y 7 1 ©it* 1 b£gs§gg 

tU5It6CC0. ^-C©^XMW*«tB$n/cg. RD^Pl 
fflSSg8fc«fc-,-Cg#l bZ®mtZ>Ctt>i-C*?>. $ 
tc. **yr»«»*>6'>x^»HlAWB«:«as3t»te 
s©+ ♦ y 7 1 ©g& 1 b zm&immm 
^T*+y7irt^©9x^w£&Aniegfcu ±r 
©^x^W*i)»A$nfcg, Si>-M^BBKg8tcJ:^r 

bzmmrzctwctz. ■jx^irua 
§P6©ransi5ia^(c« % .+ + v 7 1 rt«ciKw$nfc-?x 

^W©»»4ttW-r&V9 f> y*>1f9*JiE»3tir. . 

[0027] ±MMi>$-?x-zmim, mmum 

xnjSffiAg|56 ©+ t 'J 7 1 4 ©RAT. *¥«38t?->X 
^W%SWiSf^x/^7-Al 04. tKttttM&l* 
5 2«©>?x^W%3r5eiffllB=&*}OrSS»;SSK«fiF-r 

4. ■Jx^JRST-A 1 0 ttr9^^*>y + t©BHc 
ttgLr. ttStfeWlxtf2 5ti(©'?x^W?:7k¥t^4 

sat^4(c^-rs^^^gi 24. ssttscc 
3 n/c x /•. wKtjw 6 ti/c >• 0 r 

^x/NW©(4S^b-&€:if *>; 7?T7-ftl 3*J|eg: 

stirc^. -y>*-7*-^8P4k:«, Masp 

[0 02 81 C©«^, ±ffi^x^fflg|7-Al 0«. 
■>x^miUA96©* t y 7 1 )>MWiaW?: 
K0tBbrJKjS-r.&4itC£:. y7 lrtKJSKft©^ 
x/xW^lRttT* 2 -5©S}#gp^ljt(a:7- A<* 10a, 
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1 0 bgOfRLTttS. Cti$T-&#\ Oa, 10b 

i*. **#rsj (x. vm) , rnaxM acx 

KJ:oT*«S©*x^W*fla$U M©7-Aftl 

0 b(C<£-D X%m&fr<D V x/\W*{B$T -5 C i 

[0 0 2 9 ] ±8E«yi«3tt:Ml. $x/\WK>fc» 
H 6-1 9^KS««cEWSnr*s5. C 

nsftax^ f 1 6-i 9 tttfttzt&mcmi htitc 
4cc. x. vm (mm) , zm mm 

^t^is (^x^taai^g) *sies3nri^;"c' 

1 6 atfEKStiT fcte, * + sr *gfcj*S5 1 6 a 
tt, &TL,t>fg 1 OKHa^.-; h 1 BrtCcES-rs^g 
tt& < . » 1 cd^S^lx <;H6 *£l>*J-£©te©«yi 
ax^hl7, 18, lQittflflKERl/TiJ:^ 

[0030] co»qs(cftssfift»ffi^sec 

[0031] ©m-mtmrn 

S2(*±s2lSl OMla^ 9 h 1 6rtCcSR2*l/ca& 
10 0 3 2 ] Sfift»«ffl«K2 Ott, H2fcift-rJ:5 

ic. ^xMW*aE»rsi6a««ic.tfHF (ggft) 
%?ztmw2 1 *irst scutts^sfto* 1 ©s 

£2 2 a t, »«<fctM!lcr)iS6»«Witty >^iK (ff 
*) *B?BT5iJBMi2 1 A«<K8r«MjL|flejSRIK 
0*2©S82 2bi*Pt8tr«c5 % *fc, 311 

©tt©Jfr3©S§2 2 c£B¥gLTft£ (H3*JR() . 
C©i§i^ -fci2«R©g?g2 2 a -2 2 cRZT&mtZ 
7 ifr&ZLZ-y h7 0 <L©|ffl©ffi««:. tt^ffiffi^S^f 

[0 03 3 ] ±8B» 1 ©gg2 2 a££fH2 ©g^2 2 
b («T«C*1 2 a Sftai/rKWr*) tt. 

%mm 1 *rJKS"r£ k JgSJS2 3 atfRl*6tifc«»2 
2 3«rr*££«C, S(r»(caa-rSfllSSFflHR2 4 
i«a»F»jiJ82 5%WLrc^ a *fc. gg2 2aK 
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»2»*ffiffia2 3rt^&TSfcfi?>©:7 < n,*ax 
h7 0#ER3*iTl>3 (03, 04#M) „ fcfc. 7 

[0 03 4] C©«£. flJa5gfmili82 4 B, g§2 2 
a<DS8E*l9B!lcWIIK2 6i. &SS2 3©Jg*j52 3 a 
2 7 £itfi£S2 7 £T#tt££Ut 

»i**t"S»i©KIiK2 8ir»iatSiiru* # £ 

fc> fiSB#»iIB2 5ii % §S2 2a©fiS3 0"i, JR 
10 1 ©EIjM2 8 ©TSP^€>B5*^{c*f*TSS2 ©KB 

K2 9^r«ssnn*4. 

t0 03 5]Jt 311 ©£g 2 2a©]£fi3 0fcH\ 
St»^S«^«K2#>y3 1 3 2* 

»kts#»p3 3£. «ra«*H^u>p3 4#ii 

R3tirt>*. C©t§^ SHlP3 3orap«BSfttc, 
BBP«*aH-i"at*«c, JSK3 0 (gUJSS) J:0± 

*><mftmm<D3m 3 5 aq^a 3 nr & 

t©3^3 5CCj:oT<ija5gf^iiK2 4&p£Stt9ia 
S§2 5*a-,r8ttlP3 3^6»a3tiS2«*«:iBA 

3 3tt. !S«30©ffSofi[aK:JBflc-rsci^-C# 
5„ FU>P3 4«CttFU>*3 6t^MRl/fcF 

U>«3 7^«Bt$tir*iD 1 SS2 2aOjg«3 0± 

[oo36]^t ±i2«a»raiiR2 4©«pah* 

«C». C<D(IJ^gFmilK2 4RO'|ii£M2 7 0±^£ 
»«r«iftfc, S^2 7^0Htn«rSaS'riAitH 
30 ^a«^«^B^3 8^BBRII6K:iBRS4arci 
COJi^ v fittlOHR3 8(2. H4{C^-Ti:5CC k 
•BI»f«iiK2 4©||P»*«5*W3 8ai. CO) 
*¥#3 8 aO*ffl»fflBfe^6ie3»2 7©±»J:0 
T^{CgTT5ST)t3 8 b t"C£«cawEsnr*o, 
*¥>t3 8a^R3ii/cg?L (HSWy) 

h 3 9 fe. 8»2 2 a<Offl9S2 6*6rt35TK:R 
fflr*Kff«4 0tciaC±«>r-5Ci{cj:0, ^i&lig 
■Tttto%«!lS2 6i^Sffi2 1 <!:©WPa*HKpIfi6«:}g 

40 [0 03 7] ±fSO J: ^ fic^/S3 nSSHaififi 3 8 ic 
*M*Tlt3 8aOKWttB*XiL*c<t5CJ:0. (ffl 
6t^mW 2 1 ©HBB*flK«Ci3&sr*. fell 

»-r«cto%«i*2 iacf«fflS2 3rtfc*n«ga© 

S2 2 atC4st^"C, 7 ^;u^ax- y h 7 0€ril3§L/T^ 
S^2 3rt«:«^$^5rf^b$n/c^©s<h. ms 

SfmilBS 2 4 tatl 5 ^m©S^:^ t < 5 <k 0 CCp^ 
■r*Ct«J"C**. *fc. SSS2 2 a-^2 2 cKAiW 
S*«S2 3rtec«|&Stiini»fb3*ifc2SW)«4. 
&3S2 2 a- 2 2 c ©SMS;gJ§uM&2 4 %8fcti^$ 
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m©fi©*§*[14 £5?1/<T5J:5 KHSf 5 C 4 oJtl 

[0 038] COcfc*>K:. «aaM2 3rt(ctt*S5nSil 
&fb3ftfc£S©S4. 8EJ*»Nft»i**iS2&©fi 
ifcPWCTacitCfcO, ©a^2 3l*g©??H§WgE 

[ 0 0 3 9 ] ftfc. Cfflffl^. *RW*.tfH FfcttHT 
S«kS*2 l*iRg?SffiaS2 3©gE«E£. 

mvtt^mm 1 *^r*flbo«^«us2 3 

©8«EEJ:»>fc<B<inH-SC4<>'C*a. Uctfii 10 

^©*i»±-rsci*5-ct5. . 

[0040] ±Mm-c\t, fmsmm 8 t^nm 

&rz>&&K.-o\,*ximi>t<j)K W*.«i"7 >^ ; t- 
>»©B*#aK J: -> ?atijtliS& 3 8 **f¥T £ c 4 

[0 04 1 ] -5?. j&£[S2 7 4SWH8ffi3 8 4©IS 

{ctt« gf«E*iffl^4 l^iassnrfco.. c©$m 

*trct*J:9K&->-Cl>4. fttec©*i£. SMaE&W 20 
#84 1tt. 04fcjjVj-J:5(C. IWJtt2 6;&CfigiEfi2 
7©^ffiBKSP8S*ifcBM?L (@Stf-f) (c**ve 
h«*»K«i £*-i*&#4 3 KJ:-s*30*S*iTS£ 
£2 7 ifiTK-3 8 b i©B(CSMf •S-'W 4 

ffl«-4 4b4r«teShTl»S. 
[0 042] -73. ±I2MSM2 3©TSBK(S. C©& 
SS2 3©JKSI52 3 a 4. ttB#ttM®HK2 6 tm» 
TSfflflg2 6a, K«VBffl<Z>Mtt2 6 bRV&±lM2 
7 4"CfllfiSSnSTaPS4 5**^BS3n-C*Ji) > C©T 30 
*S4 5©88ltt. 4>ft< 4fcM.a*§2 1 ^Cc^Si** 
**«K«*.ttH F**t»Ji|fi*©a«J: 
J^CCj&JSSft-Ct,**. C©«fc^CC. T»£4 5©gSJ 

tjosnz irtcta?33fts&aifc©33SJ:9*t< u 
temma.. 75-, mm immoxiemm m© 

^jBf^TTjKgeai/Tfc. .TSBg4 5 rtTSWih»S 
C4-C. £:£©ffi&£iattSJ:5icbfcfci&-C*-5>. $ 
fc. toSM 2 3 ©JgSB 2 3 a HE. ■ KreftM*>6«atf 
«HB(cfli*-9TT»)«Ii3K<c»fiJtSti , C*J»). «&TSB 
tKDtmaMNDMfi 2 6b JCgfjRPWAK K U >□ 4 40 
BtfHJRSft-CUS. ft*?. FU>P4 6(Ctt. H5*L 

S. 

[0043] S/c. _hia©aM2 3©J&aP2 3a4. » 

l©lKiBli2 8SOf02©Eill*2 9 4-C. ffll#T4to 
%«WI»MK|Ba-r&«ttSHI4 8 iWBfiSSti-Cfc 
0. C©««ffilH4 8rttC. «*tjWW>P>^4 9. * 

»<5o, t-$5 iso f c:ne.^s^-r?>E , g5 2^ 

O*. C©J:5K&ag2 3©T75K:iKS»)£|g4 8£ffJ 50 
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AO. C©iR#?2fi84 8(*3tC. W*tfW|j|<>^4 9. 

^6&*«lffl»©«IS • ttttMBIINIiJHMtettOTS 
C 4 ic J: 0 . SBlWMOSn 5 3 £X v + y 3 * c 
4*s-C#. C©WSP^W5 3rtK:. «t&RO-SfHiffliet 
5 2©*%J5iK<tU-CiBg-rac4*J-CS?> x^-x© 

1 0 0 4 4 ] ft*. g&2 2©SS#iFffiiJ©ffl!M2 6© 
±35ffliJ{c«, 07KLftl.4tfSS^8l[1^S£iKg-rs 
a«»5 4*«W64vC*5»). C©^ffflSB5 4©gaPSi3 
5 4 a (C. 5 5 tf*BfiJtttctt*3 tv-5 J: 9 left 
*fc. SS2 2a®ffiEIVaM0MK2 6b 

OS. 

[0045]*fc, ±SES 1 ©2F82 2 a 4^2©SS 
2 2baD t »3©SS2 2c*. SOKilJgf S4* 
■<C. [IJaCgfMji8S2 4X«ESBSfMiiK2 5©^ft<4 
6-77*^-1/ raau. *>ogt 1 ©SS§2 2 a©JS«3 
0KgfSvP3 34awSC4{C«t»3 > £$82 2'a. 2 
2 b, 2 2 crt%fch*2»*:Sn©$g2 2ecRt*& 

*ifc*»«p 3 3 *^ u -c^gptcgpuj-r s c 4 *5-c * a . 

Ltc&iX. ^X^WOttaMQSBIK:. 7 -f Jl/*ax», 
1- 7 036>P>^>7O-tr^«SlS8B2 0CT>^ffigi3 

tiittrnmn 2 1 &t«saM2 3rttcii6*\s?t»s« 
inc. ©a^K:«!iaffi2 1 ©Ji-tc^Ts^?s4>^k^ 

*WA b X ffft S hfcOTft t«aW«M8 2 4 
SPgfMjiB§2 5 t^Lr-CWWCltWriC 4««-C#S© 

t. gfejf^a©*fef©[Sj± : fe04c4^-c*a„ 

[0046] -77. ±ISteS»2 1 tt. ^XMW^lRg 
?Z,?mZ 1 a 4. C©rtffi2 1 a<DHPflW#*4lie 
r*4*«C. rt^f2 1 aij^t-^-yo-btcHmm 
ZQUltibmm 1 b 4f«fiX3hrte»3 . fl»2 1 
af*3CC«. ? * 1 5 4©rt3-ClS3atifCT^ 

t<5 0ft©'?x^w©5WSL/*tf^4*cc < cne-? 
ox^tp- f 5 iwmststixm. 

[0 047] ±12-? xmsP- f- 5 7 tt. ^X/>W©TS 

fj*«^-r h-m>rtmm 5 7 a 4 . c ne.TSB« 

}f»5 7 a©±77©lHIJ^«}#TS-^©IPiJgmS^5 
7 b44 : PH§LT(,>S. C©^7XA*-h5 7B. m 

^^138 oKiaissnr^Djtecc^snrfef). 

-i7X/>#- h 5 7Rt>'-?x^W€:TF$Lrtoa<t2 1 « 
2 l*e>5lt±W5J:^tc<t-,Ti,»S. c©<?XMd<- 

1 *»6»K#R8 0 (ceisnSMafi^tc J:->TM0 

[0 048] ffc. F»11i2 1 art©TSP5CB. C<DF*9*t 

2 1 art{C®a^«*ST*«^^XJU5 8*J15iS:3ti 
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Tl*5. C<Om^. ft«2 1 a©fi»«cttStj8D2 1 c 

MHyfcFU>«5 93MBttSnTt>4. *fc, #»2 
1 b©SaJcfcSfflEP2 1 d^HRsnr*$0, COgf 
SP2 1 dfc. B^L&l>Flx>#*:frRl,fcFU>S 

*. C<D«fc5K:*Ht2 1 b©8f&P2 1 dJC^iitSS^ 
©E*5 2«:»«rSCi(cj:0, MI2 1 a*6*- 
^7n-UWBM«jlttHF*liW»l/r, *x 

/ NWoiJt^^as ccetr & c i # r # & . 

[0 04 9]—*. m2<D&%2 2 b ftCcES3ti*ft 
fr*f2 lAtt, B2awa5«l*crj:5«:. gfe^^f 2 1 

^5 8A*5iH83nrteO v C©tt*«»yX;b5 8A 
tt, 9 1 <Dtt*ft£S 6 2 iff L r&K&t&m 6 3 Kft 
«S*lTC»S. *fc. 8^*2 1 AOi^OWJHtctt, 
gfe^lf 2 1 Art(CSASti.S^i^W©T»aCTF»» 
J*»5 7 a Cca^^rft»«WiL5m**«liLtf«aBtt 
tCPB«r SHtf <Dft»**if * RW*. «*foki## y X;l< 
6 4j&*ersjvci>s. ccr, ^x^woTWiJ*. 

H6«c5rTJ:^CC. $x/\W©TB»We*63xj\W 
tcB& 3 ft SWA BB' < * - > ^OfMbatt W p ©£ 

i2tt*«tt->X^6 4». »2©tt*fi^«6 5*^0 
1 ©*fcK&*&W6 2 <h»2©J6*ffi*&S6 5 tt 4 

t. «*Stt&yX^5 8Ai*fi7k««^ 

X;I/6 4 i5CW0»AoJgl, **WiHBS0^nJfi8fc& 

[ 0 0 5 0 ] &*, ttft#6 6 ttt*«*&iS6 3 £©R8 
K:»HH# 6 7 $ ft , m 2 6 5 <Ott 

X;U6 4fljCCI«ft*ftB»#6 8 £$9 6 9 

#Ml3*ra»s. *fc. ft»»2 l A©Ji^u*gEfK 
P2 1 e#R#6ft"tfc0, COSEMP2 1 etc FU> 
#6 0 a *^RO/c F U>« 6 0 btflSRSftrt**. 
£fc, «t#t!2 1 ACCte^rfc, teffi«2 1 iRItt©^ 

r) fcior^BnjffificERStirt^. 

[oo5n ±eoj: itc, st^2 1 Aim*mms 
tifcjfta mm a BHF ccgai ^ ntiw $ n/c^ x 

^W«fc?M«2 lArt«cBfBSnfc«»*«it«*£*L 
9x^W©TSa*/TS«f*«5 7a 
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^ ^JU*B4Cfctt«Ti)feiMI2 1 ArticB?33ft 
fc«»a«*.li*fi* L KISS 3 tiTttiMObMNi § ft 

[ 0 0 5 2 ] iBESJBUJBrtt. ft#*2 1 AO) 
±BK«*«»yX^64*ERLr. ffi#«2 lArt 
fclSAShiBCD^x/NWOTBiftjfrTSJiftic-Jt* 

< , _bisM@ti2 1 <o±mcm^mmyX)i6 a £er 
ut\ nmm ifrssiftitffehfc^xMwoTBa 

io JrFSffi^»5 7atc0Stctt**«Stt«:iSS*Lri* 
iM-*J:9«:L"Ct>J:c». *fc. a»»2 l Ai«ffll« 
2 l©S*CC*6*iei4yXjl.6 4J&ERL/T, ffifif|2 
1 65 1 * ±tf 6ft/c * x ^WOT»acTF»Rl#» 5 

1 at. S6&1S2 1 ArtGc^£ftSIf©^x/>W<DT 

aja«yrsjflffiF»5 7 a<ci$r»rifc}c«rffliKR:*N(/ 

SUbo ©^73 r 9 x ) \ WOT^^ift^T 5 C <h CC J: 

20 rsciswrts. 

[0 05 3] ©ISZISOBBB 

[0 054] BrSOBBBtt. ^^M^iifc^x^w 

StSSc^MSgg2 0 M* % ±E»-StlBBI8K*jtfS 
!«*«W^XA6 4*BiLfc«aT % gfe*«2 lArt 
©J6SKiERSn5*B*fit*&yX;U5 8 A*«*«tt&ff 

-^f©-F»fi^«5 7 a i«P«^5 7 b t*mt 

[0 05 5] ±EOJ: ^ CC«flt3nsS«ift»fiHS6ig 

2 0ACc*5i^r, ^s«2 lrtccafBsti/tjffiiiBWA 

2 lArt(cS?S?n. i5fej*«l2 1 A*»6*-/<-7D- 

40 -r*iftj*«wAj3»B*L*K:aai"fsiB, t37cc7S-rj: 

5^c, (B4#ie) ^lO^LT, ^xy>W©T 

»**C»tt^x/^- h5 7©T«»»»5 7a«* 

±br^x/%W©Ta5CCf*#U/c/>-7W^JL'^jK*L 
*fflStifc^x^W0)T»fCtt»Ofc^-f--f ^**B 

*u/c^, ^x/NW*ijfe»«2 1 Artccifjgsnfctt* 

50 L*K:a«LTft*»a«:igTrci*«TtS. 
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[0 056 ] ®m=mam 

mite o^m%^mmm^m^om^w^WM 
[oo57] mzm&mmt. vxnwvmmRvm» 

astifc-jx^w*, tmm i*6?i#±tr 1 mom 
mm2 i&zwm&m lAccaas-rsracc, *x^ 

-o^a*«IA6^i^«©SfcnK: J: -> r *x^w© 

<t 5 x ? * > ^cd^)-* te±-r $ ct 5 (c L/ fct§&r * 

[0 0 5 8 ] CO»£, 93ltt^B(DSfitfLh»itt 
g2 OBIt fSMW 2 lSC«fciMt2 1 A (S®-C«, 

{?X7 h 7 0CD7y >7 1 ©HKinb^&fflfctf? t 
>*-*7 2©«tt4M8WB7 3*»€)©ffi#CC«fc-?tW 

[ 0 0 5 9 ] ftto, »=jO»B««:*5l>T, ^OffeCDSP 
^iJ^^-HM^S^-SHS^SliP cr 

r. H-ai»Jc«isi-?f#«:ffbT. ttmK3Br*. 

[0 0B0]±IEOJ:^tc18fi5cT5C<hCCj:0, Witt 
2 irt©ffl»«WitfHF«:a«stir3liS«fflsn/c 
*xMW*«a*2 i*65i*±tfx. ggo«ntt2 1 

X&*ft#l§2 1 AK$&T£ii^ ±f2$fflg|57 3*6 

««OTShfc*x^WCcM1-S^*«itKHF*« 

**©r, •>x^W*ffi«CJgRSStlfc»ffcRC!)xy^> 
y©tt-tt©|aj±«:HiCt*5rt&. ftto\ ^x/>W 

* jioftf&zmz. & <fc 5 cc t r to < . 

[0 0 6 1 ] ftto. ±iaKB^-C« v h 7 

0 <D7 t & 7 2 £<K£Ct br»j»2*CMIt*^ 
3*r^x/%W«c»Br*^jR«^«HFOT*^fl6 

r, raacc^x^w©±»^6ah«%sjt«:jfeps# 

[0 06 2 ] ®«EHXm« 
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[0063] mtmmmt. WBaaswwx^w 
*. »Jotea«2 1 x«sfe^tf 2 1 AimmTzmG 

^x/NWCC^r&JffiaSWittfHF^^x/NW© 

«ffiCC»«E3tiS»fbBI©x 2- *Dtt-tt©fil±* 

[006 4] C©»£, £&ffi&JfflIttiE2 0 CB. « 
10 8«2 l&etifc#«2 1 A (BBB-Ctt. MSW2 io« 

6nWx; % WCDTSfl* 6 ±^tC Ifijfr o t « j*«{*W* 

«»^«*si>tt«5 (N2) MziKsmzm 

ft*. cn6N2^«WyX^7 4tt. ^K#7 7£ 

[006 5] ft to, #QSI«^«lCtol>r % *©{fe©» 
20 ©r, EI-a»JCtt|SB-«F#«:#Lr. RRBm 
[0 06 6] ±lfiCDJ:^«:*fi£T^C<f:5CJ:i9. ffiHffi 

2 1 rtcciwshfc«a*«*tfHF«citiii3tirSBR 

^3hfc*x^W*JH»|2 l*»65l»±tfr. JJ«© 

&a*g2 ix«a^ti2 1 Accaan-ftfltefc. _bisN 

2ilxmmyX)\>l 4^6^XMW<DTSB^6±*CCfSl 
^^•CN2^X^tfW^>CiiCct ^x^WCCgl 

s«*i3>&<-r*ci3wr*5. wcs&^t, ^x^w 

[0 06 7 ] ft to, ±8EKMr5a, N2^/Xig*t^X;U 
7 4 3W«ta«2 1©±2NCER3*IT. MSIS2 1*6 

5 1 * ±rt 6 n/c ^ x n woTffl* e»±^cci^ »r n 2^/ 
rL/fcc©i^ft«js<br^sttft^. N2 

^X«»^X;U7 4Sri5fe»«2 1 A<D±^tC|ggOt, 

8fciM!2 i AccSA$ni>^x^w©T»6±^c^ 

WrN2**x*!9c##WSJ:9^UrfeJ:c^ HI 

40 «»astifc'>x^wtMo*aa*2 ix«j5»«2 1 

A ^ja*CC N 2*'^ iffiW > X;l/ 7 4 L 

MCC«, @lO0C7K^J:^cc, »Jx^!»2S^^9^ 

1 5©«^«TaWIJtCN2^X*W>'XJl/7 4 A*Ktt 

[0 06 8] ftto. iiaHtBBffirtt. ^x/>wc[)JS^ 
%^x^»is^ + i 5 term*, ^xMwooati 

2 1X»»»*2 1 A^OSA (TP?) . ?l*±lf (± 
m %^x^sK-h5 7ccrtf5«^cc-oc»rK«Lfc 

50 *S. C0D|&nCCffi«Sfi^ffira8K«. s^Tl/feCO 
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£?x/%w<E>g:A (TB) RV?l*±fef (±#) ttr* 

*j:5K:*ttn:tj:u. coii^ t "Sx^aja 

* + 9 * 1 5 Att. -StOHKoItfeac*^}** 1 5 a 

ec*ti^#ijarsti*Bau?ttofi^7 u~a i 5 b 
©±#fc*ft**iT»si$s 1 5 c k vnis^$« 1 5 

ii#K&t J: -3T*¥3a«* 1 5 Aa^HIEl/rinttSeHjL 

K5 0ft©$x/\w*Rj$LT. *v©x*fiiac«a 

[0 0 6 9 ]^/:, iBSOBRB-Ctt, C©*MB©8fe* 

£o 20 
[0 0 7 0] 

[inkMi 1 

x^WfCWfrtst-rs^-^-f (SgSS^J) <t, ±IB 

*tRtt»ffiaS5a«:ffl t >fc C >> x/\ W(c^ff#T 

[0 0 7 1 ] tteWco^x^w^, &JI«W;£«2 5 'C 
0%y?1t*m (DHF ; 1 : 5 0) CCffitUcfiL 5* 

feDHFccaaiL/cacD^xMwcc^ufc^-^^ * 
■*r & t> u fc»© $ x/> w{c u /c 

&o/c„ fcfc, HI 3. BUKto^ &m*\ttx 
[0072] 





jfctfcW 








m 


0.16-0.20 


1 15 


200 


185 


0.20-0.25 


13 


199 


186 


0.25-0.30 


8 


105 


97 


0.30-0.50 


6 


113 


107 


0.50-1.00 


2 


64 


62 


1.00- 


2 


56 


64 


£8t 


46 


737 


691 



40 



[00 73] CtxCC*fU UteWO^x^Wfc, J:bl5FiJ 

1:50) fcaatbfcfl. SI 2(C^-Ti:^cc 4 {SIP 
i*6P5*t500mm/s e c(DiIgr'5gi&L/c{&, 50 
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(MP5*»6tt7k©iRffitt«P6*T-2 50mm/s e c 

5 s e cPJSttT9x/\W©T«fctt#T£^W* £ 
P6*>6P8©ttBS"C5 0 0mm/s 

<ct> ^ D H F L,fc»<W x ^Wtctf m bio*-? 
jtrfrOW&te. ^2M115{C^TIDr$)o/: 

il^r&ofc. ... . 

[0074] 
[*2] 





mm 








1 £ 


0.16-0.20 


127 


157 


30 


0.20-0.25 


22 


44 


22 


0.25-0.30 


15 


27 


12 


0.3(H).50 


14 


27 


13 


0:50-1.00 


10 


17 


7 


1.00- 


15 


28 


13 




203 


300 


97 



[0 07 5] ±B£»<DJ6*. ]fc«WK:fct>Ttt. ja® 

<fil5ttijHflI) fcJ*ttLTl>&C£jW3!ofc. cticc 

#2 03fflr*ofc(D#, *ffl«tc*$tir«. A'-f^ 
^«S*J30 0f-C*0 ( |*i97i(R0. 4 8^ 

©. 9x/%wOTS«j^tt0|jL{m4c(c9f^nMA 
1*0. 5 s e ca^r^x/\W©TWCCff« Lfc^'-'f 

[0 0 7 6] A3BM-2 

a»©^x^w^fi^or»»Sittffiiit«N2^x*B: 

(D^x^wccKB-r 

S*ffl»«*ttHF«cj:*X9^>if« (HJS0J) i> 
Lcoti^) 0->x/\WlcB»r*«ijWlAtfHFCcJ: 

[0 07 7 ] it^OSfefe^x.^5 0^(D^x/^W 
*. #7?rft*3R (DHF ; 5 : 1) &Cd:^®SI ( 1 m 

i n) -ffitfekfcJ:£y>*«HI (5. 5 m in) -ft 
tttSS- ( 9 m i n ) OIlflfcjMHirsaiK*!,* 

^x^WfCN2^Sri»*«W«cl*Ji^ (?SSJ®l*L<D 
©»S«ict*affl»02 6tta© , >XMW(DSfl!I3c 
Mi©xy^>yat||^fc4c*, a3RO'Sl 7(C^ 
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19 20 
[0 0 7 8 ] * * [S3] 





£3 1 






X 


Y 




H 


1 


0 


0 


997.89 


223.18 


774.7 


2 


0 


0 


997.87 


223.13 


774.7 


3 


0 


0 


997.96 


223.1 


774.9 


4 


0 


0 


997.93 


223.13 


774.8 


5 


50 


0 


997.95 


229.28 


768.7 


6 


0 


50 


997.49 


235.71 


761.8 


7 


-60 


0 


997.67 


233.16 


764.5 


a 


0 


-50 


99a27 


224.85 


773.4 


9 


100 


0 


997.71 


226.93 


770.8 


10 


70.711 


70.71 1 


997.54 


234.94 


762.6 


11 


0 


100 


998.18 


243.21 


755.0 


12 


-70.711 


70.711 


997.52 


241 .79 


756.7 


13 


-100 


0 


996.48 


233.37 


765.1 


14 


-70,711 


-70.711 


997.84 


230.97 


766.9 


15 


0 


-100 


998.82 


224.08 


774.7 


16 


70.711 


-70.711 


998.68 


225.91 


773.0 


17 


145 


0 


998.06 


215.73 


782.3 


i 18 


133.96 


55.49 


996.41 


236.87 


759.5 


19 


102.53 


102.53 


995.89 


306 


689.9 


20 


55.49 


133.96 


997.02 


230.15 


766.9 


I 21 


0 


145 


996.8 


237,97 


758.8 


22 


-55.49 


133.96 


996.76 


237.33 


759.4 


! 23 


-102.531 


102.53 


997.47 


237.4 


. 760.1 


24 


-133.96 


55.49 


997.57 


228.73 


768.8 


25 


-145 


0 


1039.2 


293.49 


745.7 


26 


-133.96 


-55.49 


997.58 


227.47 


770.1 


27 


-102.53 


-102.531 


994.79 


230.04 


764.8 


28 


-55.49 


-133.96 


995.69 


23153 


764.2 


29 


0 


-145 


1005.5 


299.32 


1QQJ2 


30 


! 55.49 


-133.96 


1030 


347.36 


6816 


31 


102.531 


-102.53 


1005.2 


310.68 


694.5 


32 


133.96 


-55.49 


998.08 


274.53 


723.6 


S[£iSX«;^>^g(AveraBe) 


755.9 




782.3 


ft/J\X«y^>-5f fi(Minimum) 


682.6 




(Range) 






99.7 


«2*«3S (Signna) 


26.4 


Range/2Average 


6.6 


S igma/ Average 


; 3.5 



[0079] CWCttU 3aS«OtWWft«A«5 0ft 
O-Jx^Wt. «7?<b*JR ( D HF ; 5 0 : 1 ) ItJz 
ZlUm (5m i n) X^V vft*JR (DHF ; 5 : 

i) (ttzhtm dm i n) >;>*®a 

(5. 5m i n) -&mim (9m i n) <DXmv$t& 



[0 08 0] 
[*4] 



i 



EM2 00 0-2 2 34 5 6 
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mm 




x 


Y 


tTl J53 mri 






1 


o 


o 


QQ/i 1 c 

3W. 1 O 




758.6 


2 


o 


! (] 








3 




n 

V 




235.54 


758.7 


4 




A 
U 


QOd A7 


235.59 


758.5 


5 


5C 


A 

w 


yyo.o i 


AAA ec 

238.55 


757.0 


6 




CA 


QQA "7*J 
99'*. 1 J 


242.35 


752.4 


7 




A 
U 


QQ/t JO 

994.4^ 


241 .38 


! 753.0 


a 


u 


—Oil 


994.01 


230.75 


7633 


9 


i no 


A 
U 


OOC At 

333.0/ 




759.9 


10 


7n 71 1 


/U. /i 1 


996.53 


242.18 


754.4 


11 


u 


t An 
TUU 


.996.32 


249.19 


747.1 


12 


— 7fY71 1 


7A 71 1 


996.84 


248.41 


747.4 


13 


— 1AA 
1UU 


0 




240.41 


755.8 


14 


— 7A It 1 

/U. /1 1 


—70.71 1 


996.13 


228.82 


767.3 


15 


U 


-100 


996.12 


230.84 


765.3 


16 


7n 71 1 

/U. i 1 1 


-/0./11 


996.72 


233.33 


7B3.4 


17 




0 


997.76 


241.46 


756.3 


18 


*nq Oft 
100.90 


55.49 


1 027.2 


278.12 


749.1 


19 


1 ryn co 




99B.65 


237.46 


761.2 


20 




1*1*1 Oft 

ioo.9u 


996.19 


234.62 


761.6 


21 


o 


I *40 


99&.0 / 


246.31 


746.3 


22 


-55.49 


133.96 


994.14 


243.65 


750.5 


23 


-102:531 


102.53 


994.97 


245.56 


749.4 


24 


-133.96 


55.49 


996.07 


240.63 


755.4 


25 


-145 


0 


996.77 


232.69 


764.1 


26 


-133.96 


-55.49 


999.71 


230.26 


769.5 


27 


-102.53 


-102.531 


996.45 


233.21 


763.2 


28 


-55.49 


-133.96 


996.26 


243.45 


752.6 


29 


0 


-145 


1005,1 


250.39 


754.7 


30 


55.49 


-133.96 


1047.3 


315.2 


732.1 


31 


102.531 


-102.53 


1013.5 


268.21 


745.3 


32 


133.96 


-55.49 


995.64 


237.14 


758.5 






756.0 


ft*X^>^^MaxrriuiTi) 


769.5 




732.1 


(Range) 


37.4 


m*&m (Sigma) 


7.7 


Range/2Average 


2.5 


SigmaX Average 


1.0 



[0 08 5 ] (3) »*S 8X5*1 3BK<D»WK:J:*i 
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[0 0 8 1 ] ±IBH»<DSm, liUntc«!X^W® 
[0 0 82 ] 

[0 0 8 3] (1)3**311-6. 9, lOIBigCD^H^ 
»«^6«S8ti/clSO^&< #<ctel>T % fete 

[0 0 84 ] (2)IMni73U21 lEMomiUti 50 
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©T\ ttffi««©*&S*«:j:*X7*>yi&-te©l6j 1 

±*0sc£#-e# m$,&%**)®ft±m 
immommjiim] 

mi] c<mwKmzsm&m%&immbitm 
[02] c©A«fc<s&&&i^^sif©*-«iti& 

*. 

[06] S^^r*S$x^©T^fti*«R«±S 
o D B «I^*^TfE«SiEffi0r* 5 . 

[■ 7 1 c owM&zmmftiQmm&on-m&B 
[08] co&w&mzm&fc&wmmomzM&B 
[09] c(oftw«:{sss«ist^«ia«g©SEaiHft» 

S§^^r«BS»i®0-C$.4. 20 
[010] CO^tcfcttSfflMfMW^RcDSftDK 
ttl#9S£5*mB8flffi0 (a)£tf-?-©jEffi0 (b) "C 

[011] eeMJK4MMtWHMBtiS?W4M® 
[012] ±ia»nui©BSS©«fii5tjW!iffi»a4ffit> 

T •> x;> K(*tV S -r ^ ^fi«rSJ*< a £»©#« 

[013] ttRWro^x^fi^jitjWHISt©^-' f -y i'* 
ff»tt«*3«-|ttWH-C*S. 30 

[014] imwov x"<m&tm@t<t>'*-- ? ^ 

[01 5]-HtfiW©^x^©i5fc^«HlHl©^— f-f d'^ 
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[0i6] m&m^^omwwm.®*-? < t>>\> 

[017] ^?$«ia^© , I'X/>(DT8i5^6±^«C|RlWr 
N2*/X*lfc*ttttSii£ (XtKM) i, fcfrWtffco 

[018] mUteJRar*9x»&!/!la:/M9x» 
^©*EgKRJ>'/-<-?- ^j^gSifclgl^S/ctoC^x 

^©KWttfSSrmTttlSffllJffill (a) . imfflSiX?*- 
f- * f;u©mr«S847ft-r«W5»riiia.(b ) Ry^-f 
< *;l/©Wtt#t^£^T1«»r®0 (c) 
[0 1 9 l-^jWDHao-Jx^fcllgRjWf^l/fcttB* 

^riasgifS0 (a> %.&<5x^izmtzm#Tij 
tcatn^ttB^^rcmiEffiH (b) 
[ft#©iiiw] 

is, i 5 a >j»x^«ai^ t»? (ttm&Ktts? 

S) 

2 1 asm 

2 1 A ftittt 

3 8 saifcpgg 

5 7 •JXMjtf-h (£g##g) 



6 3 
64 

7 0 
7 1 
7 2 
7 3 
74. 



7 4 A N2tfX«tt./X* (flt#$ltt*»? 



7 6 N2#Xtfe&ig 

8 0 ffK#fK 
8 1 
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